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A SURVEY OF AMERICAN BIOLOGICAL 
CHEMICAL LITERATURE? 


AxsouT a year ago Sparks and Noyes? pre- 
pared a census of the periodical literature of 
chemistry published in the United States. 
They selected for their study the five Ameri- 
can chemical journals: 

American Chemical Journal 
Journal of the American Chemical Society 
Journal of Biological Chemistry 
Journal of Industrial and Engineering Chem- 
istry 
Journal of Physical Chemistry 
This study showed that during the five-year 
period, 1909-1910 to 1914-1915, the Journal 
of Biological Chemistry gained 150 per cent. 
in the number of published pages; the Journal 
of Industrial and Engineering Chemistry, 78 
per cent.;.the Journal of the American Chem- 
ical Society, 88 per cent.; while the Journal 
of Physical Chemistry showed a loss in pub- 
lished pages of only 2 per cent. (The Ameri- 
can Chemical Journal was merged with the 
Journal of the American Chemical Society 
in 1914). 

With this study as a model and an in- 
centive, the writer has made a somewhat 
similar investigation of the biological-chem- 
ical literature during the period 1907~1916. 
The question as to what properly belongs 
under the heading biological chemistry is 
probably open to discussion. It seems fair, 
however, to accept the decision of the men 
who are in charge of the various sections of 
the Biological Chemical division of Chemical 
Abstracts. All papers which are found in 


1This study was presented before the Second 
Annual Conference of Biological Chemists, held at 
the Chemist Club, New York City, December 31, 
1917. 

2 Sparks, Marion E., and Noyes, W. A., ScIENcE, 
1917, 45, 168 (February 16). 


ag 
623 = 
be 
‘ 
: 
: 
< 
Wes 
x 


624 SCIENCE 


this division have been considered in this 
study.* 

The first indication of the increased in- 
terest in biological research may be found in 
the large number of publications which have 
been founded and successfully continued dur- 
ing this period. The principal periodicals 
published prior to 1907 are given in Table I. 
The date indicates the year of the first pub- 
lication. 


TABLE I 
Publications of Biological Chemical Interest Prior 
to 1907 
American Journal of Medical Sciences...... 1827 
Journal of the American Medical Associa- 

Journal of Experimental Medicine ......... 1896 
Journal of Medical Research ..........+.«- 1896 
American Journal of Physiology ........... 1898 
American Journal of Anatomy ........++.+- 1901 
Journal of Infectious Diseases ............ 1904 
Journal of Experimental Zoology .......... 1904 
Journal of Biological Chemistry .........+.. 1905 
Anatomlodl Record 1906 


Those journals founded during the period 
1907-1916 are given in Table II. 


TABLE II 


Periodicals of Biological Interest Founded During 
the Period 1907-1916 


Archives of Internal Medicine ............. 1908 
Journal of Pharmacology and Experimentai 
Biochemical Bulletin 1911 
American Journal of Diseases of Children... 1911 
Journal of Agricultural Research .......... 1913 
American Journal of Tropical Diseases ..... 1913 
Journal of Laboratory and Clinical Medicine. 1915 
Journal of Parasitology .........+eeeeeeee 1915 
Journal of the Association of Official Agri- 
Journal of Cancer Research ........-.205+: 1916 
Journal of Bacteriology .......0eseeeeeees 1916 


3It should be remarked in this connection that 
chemistry is only one of the sciences which have 
been used in the study of biological phenomena, 
A similar study might be made for each of the 


other sciences, especially physics. 
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Journal of Immunology 1916 
Quarterly Cumulative Index to Current Med- 

American Journal of Syphilis ............. 1917 
Abstracts of Bacteriology 1917 
American Review of Tuberculosis .......... 1917 


The number of journals which have sprung 
into existence since 1914 is very noticeable. 
Many of these probably owe their existence, 
in part at least, to the fact that publication 
in German magazines was cut off by the war. 
It is to be hoped that they may survive after 
the war, when many scientific investigators 
will again be tempted to publish in German. 

Special attention should be directed to the 
two abstract journals. Chemical Abstracts 
is by far the most complete abstract journal 
published in any language. It covers nearly 
700 periodicals (671 titles are given in the 
1915 list; many have been added since then, 
as the 1917 list, shortly to appear, will show. 
Still others are covered through other abstract 
journals, about a dozen of which are regularly 
checked). The Biological Abstracts, so well 
organized by Professor Gies, and carefully 
edited by his staff, are especially complete. 
Very few, if any articles of biological interest 
are missing. The fact that about 10,000 
copies are in circulation must add to the value 
of American scientific research. Abstracts of 
Bacteriology covers a similar field for the 
bacteriologist and appears to be equally well 
organized. And finally, the Cumulative In- 
dex of Current Medical Literature, issued 
quarterly, gives in one index the current 
medical and biological literature. We are 
grateful for these publications, whether we 
express it or not. They lighten very much 
the burden of reference hunting. 

The following journals have been used in 
the study recorded here: 
American Journal of the Diseases of Children 
American Journal of Medical Sciences 
American Journal of Physiology 
Archives of Internal Medicine 
Journal of Agricultural Research 
Journal of the American Chemical Society 
Journal of Bacteriology 
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eae Journal of Biological Chemistry unexpected places. It would be of interest to 
Journal of Cancer Research compile a complete list of all the work of bio- 

916 Journal of Experimental Medicine logical chemistry published by the various 

917 Journal of Immunology American laboratories in all the periodicals, 

917 Journal of Infectious Diseases American and foreign. This the writer must 

917 Journal of Medical Research leave to some one else. 

917 Journal of Pharmacology Table III. contains a list of the total num- 

ng ber of articles and the number of those of bio- 

logical-chemical nature, and in some cases, the 

he Relation of the Biological Articles to the Total yumber of pages. As Sparks and Noyes 

Number of Articles Published, 1907-1916 pointed out, and as many others have remarked 

in peore in discussing the subject, the number of pages 

hi ine vai has no real significance in many instances. 

Many short articles are of more value, scien- 

he ‘Am. J. Med. Sci.........., |1,351) 168| 12 ‘reds of pages. The length of an article de- 

ts 12,135} 864) 500! 58 pends too much upon the nature of the sub- 

Med........... ject and the personality of the writer, and not 

(Org. and Biol.)........ Table IV. contains a comparison of the 

Cancer Res. 460! 29  Bumber of articles (and pages in some in- 

J. Biol. Chem. 14,384! 1,304) 1,304| Stances) in those periodicals published during 

: ‘ J. Exp. Med............. 11,648) 885) 398) 45 the periods 1907-1908 and 1915-1916. In those 

i ee — | 589} 176| 30 1907, the figures for the later period are given z. 

c These tables bring out, rather forcibly, first, : 

: These were selected as most likely to contain the large amount of biological work which is 

) the more important literature of biological- being carried out in this country, and second, 

d chemical interest. They do not contain all, the marked increase in this kind of research 

by any means, as it is met with in the most during the past decade. The curve will drop 

TABLE IV 


Showing Per Cent. Increase During the Ten-Year Period 


| Pages | Articles Total Articles Biological 
1907- | 1915- % 1907- | 1915- % 1907- | 1915- 
1908 1916 | Increase| 1908 1916 | Increase| 1908 1916 | Increase 

— | 257 275 7 18 49 | 17 
2,468*| 4,071 65 149* 252 69 38* 142 | 274 
1,556 | 5,384 246 121 435 259 121 435 259 
bes 1,421 | 3,052 | .114 95 223 134 55 93 | 70 
1,290 | 2,560 99 91 | 213 134 44 86 95 


* For the period 1908-1909. ee 
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somewhat during the period of the duration of 
the war, because of the large numbers of bio- 
logical chemists and physicians who have al- 
ready entered, and who will enter the govern- 
ment service. However, we may look for a re- 
turn to the highest point of the curve as soon 
as normal conditions exist again. It would 
seem that one of the lessons we must learn 
from this terrible conflict is the national value 
of scientific research. 
TABLE V 


Institutions which Have Published Ten or More 
Papers in Any One Periodical 
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TABLE VI 
Classification of Articles 


SSiselac] 
IS 
Armour and Co. ............s0:. 10 
Carnegie Nutrition ............. 17 | 10 1 
Conn. Agr. Expt. Station ....... 30 | 26 
Cornell 25 | 46 
Health Dept., N. Y. City........ 3/ 10 
Mass. Gen. Hospital............ 16 
N. Y. Agr. Expt. Station........ 35 
N. Y. Post Graduate............ 14 
Montefiore Home............... 21 13 1 
Northwestern.............. si? 3 13 
8 | 53; 20/ 10 
U. S. Hygienic Lab. ............ 7 10 
Washington Univ............. 6 18 6 
Western Reserve............ /..| 24} 15| 15] 37 


Table V. contains a list of those institutions 
which have published ten or more papers (bio- 
logical) in any one of the four periodicals 
tabulated, with the number of papers pub- 
lished in the others. (Lack of time prevented 
a complete classification of all the periodicals). 
Table VI. classifies the articles in these four 
periodicals according to the scheme used in 
Chemical Abstracts. 

These tables and figures, incomplete as they 
are, give us an idea of the large amount of bio- 


SE ISS IS 
257; 121) 61| 2 


logical material which is being published 
yearly. As Professor Vaughan remarks about 
medical literature, some is good, some is bad, 
and much of it is indifferent. While the di- 
rect responsibility for the quality of the work 
published depends upon the investigator him- 
self, some of this responsibility must be laid 
upon the teachers of biochemistry of this 
country. This responsibility may even be car- 
ried back still farther, as Dr. Hammett® has 
recently pointed out, and may in part be 
placed on the shoulders of the teachers of the 
fundamentals of chemistry. It is a hopeful 
sign, in view of this responsibility, to see so 
large a number of the leaders of biological 
chemistry gathered in this conference for the 
improvement of its teaching. May the inspira- 
tion which is gathered here send us back to our 
desks and our laboratories with the determi- 
nation to do our best the coming year to build 
deep and strong the foundations upon which 
the future biological publications will be based. 
CLARENCE J. WEST 
THE ROCKEFELLER INSTITUTE FOR 
MEDICAL RESEARCH 


THE AGE AND AREA HYPOTHESIS 


Proressors SINNOTT AND Berry! express 
themselves unfavorably to my hypothesis of 
“age and area,” which Professor de Vries 


4 Editorial, J. Lab. and Clin. Med., 1915-16, 1, 59. 
5 Hammett, F. 8., Science, 1917, 46, 504 (Nov. 


23); Medical Record, 1916, 90, 503 (Sept. 16). 


1Sorence, N. 8., Vol. 46, p. 457, November 9, 
1917; p. 539, November 30, 1917. 
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has done me the honor to endorse in two 
reviews? in the same journal. But I may 
perhaps be permitted to point out that, though 
they object to the hypothesis, they put nothing 
in its place, and make no effort to explain the 
figures upon which it is based, and which are 
so clear and so consistent that if age and area 
be abandoned, or a rival hypothesis be set up, 
they can not be left without an explanation, 
The hypothesis was originally based upon the 
results obtained from the flora of Ceylon, where 
distribution was only estimated, and though 
there were many irregularities, the figures 
came out clearly enough for it to be fairly 
safe to publish the hypothesis. Since then, 
actual measurements of area occupied have 
been used—for New Zealand, the islands round 
New Zealand, Jamaica, Hawaii and Australia 
—and have given results which are far more 
clear and decisive, following in the most extra- 
ordinary manner what is required under the 
hypothesis. Its applicability has also been ex- 
tended from the angiosperms to the Coniferz 
and ferns. 

Professors Sinnott and Berry, it seems to 
me, have to some extent misapprehended my 
views. They certainly give them too wide an 
application, and do not take sufficient notice 
of the provisos with which I have hedged 
round the use of age and area. For example, 
as I have several times pointed out, age and 
area must not be applied to single species (as 
Professor Sinnott applies it), but only to 
groups of 20 allied forms. In other words, it 
is primarily a proposition in taxonomic plant 
geography; and though I think that its ap- 
plication may probably be extended, I have as 
yet only applied it to groups of allied species 
within a single country, and to genera (the 
closest of groups) beyond. 

I believe that in general, when there is a 
genus covering the range of its family, that 
genus is the parent of the rest of the family. 
But of course not infrequently there are two 
or more genera covering the family range, or 
two or more dividing it between them (e. g., 
one Old World, one New). In the solution 


2 Science, N. S., Vol. 43, 1916, p. 785; 45, 1917, 
p. 641. 
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of this problem, with which goes the paral! 
fact that, as Professor Sinnott points out, 
genera are often represented in a given coun- 
try only by endemic species, and the similar 
fact that species may be only represented by 
endemic varieties, there lies, I believe, a very 
large step on the way to modern theory of 
evolution. 

There is no doubt that many species have 
in past times died out, or been killed out, but 
that is no proof that the process is going on 
now, though man is no doubt responsible for a 
great deal. Age and area, however, refers to 
action under practically unchanged conditions, 
and the advent of man may completely alter 
them. 

Professor Sinnott so far extends the ap- 
plicability of age and area as to make it re- 
sponsible for the deduction that herbs are 
older than trees. In the first place these are 
ecological, not taxonomic groups, and the 
fact that they are undoubtedly very polyphy- 
letie complicates the matter; and in the second 
place I have not said that the rate at which 
a herb and a tree spread is the same, though 
both are governed by age and area, and one 
covering 1,000 square miles bears the same age 
relationship to one that covers 500, in each 
case. 

The attacks by Professors Sinnott and Berry 
are upon my first three papers on age and 
area.2 Since then I have published‘ three 
more. The first is controversial, dealing with 
the inapplicability of natural selection, and 
with the question of relative age (in one coun- 
try) of endemic and widely distributed species. 
I have shown by two crucial cases that the 
former are the younger. In New Zealand the 
widely distributed species take no notice of 
Cook’s Strait (between the chief islands), 
while many endemics are held up there, having 
evidently arrived too late to get across be- 
fore the formation of the strait. Again, in 
the Tristichaceew and Podostemaceex, the prim- 
itive genera, which resemble ordinary water 
plants, are spread throughout the tropics, while 
the extraordinarily dorsiventral forms, which 


8 Phil. Trans., 1915; Ann. Bot., 1916. 
4 Ann. Bot., 1917. , 
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must be younger, are all local, and are no more 
numerous. I have shown in another paper® 
that one can not speak of adaptation in these 
plants, other than the first adaptation which 
enabled the families to live in running water. 

Neither of my critics makes any attempt to 
explain why under my hypothesis one can 
make numerous predictions about the compo- 
sition and distribution of a given flora—pre- 
dictions which as yet have always proved to be 
correct on verification of the facts. For ex- 
ample, in the paper on New Zealand, to which 
they object, I predicted that the number of 
endemics found in each zone of 100 miles from 
north to south in New Zealand would show a 
maximum at some point (sometimes two) and 
a regular tapering away from this. This 
proved to be the case for every one of the 91 
families and 392 genera—a result hitherto 
quite unsuspected, and which alone was almost 
enough to establish age and area in a higher 
rank than that of a mere hypothesis. In the 
second of my recent papers mentioned above 
I predicted that the species which reach the 
islands outlying round New Zealand (Ker- 
madecs, Chathams, Aucklands) would on the 
whole be the oldest in New Zealand, and there- 
fore very widespread there. This proved to be 
the case, not only generally, but in detail, the 
most widespread being those reaching all three 
groups of islands, the next those reaching two, 
then those reaching one, and finally those that 
were confined to New Zealand, however far 
they might range in the world in general. In 
this paper I have likewise shown that the area 
covered in New Zealand by the species that 
also reach Australia, etc., goes, not with the 
area covered in the world in general, but with 
that covered in the archipelago of which New 
Zealand is the principal part. This result 
seems to me to exclude any explanation based 
upon natural selection. 

In the same paper it was predicted that the 
species endemic to New Zealand and the is- 
lands round it would also be very widespread 
in New Zealand. This proved to be the case; 
they are even more widespread than the aver- 
age of the species which range beyond New 


5 Proc. Roy. Soc., 1914. 


SCIENCE 


[N. S. Vout. XLVII. No. 1226 


Zealand to Australia and the rest of the world. 
This also is a fact that is quite inexplicable by 
natural selection. 

It seems to me that a hypothesis that shows 
itself thus capable of being used as a basis for 
successful prediction deserves at least a very 
careful investigation before being rejected. 
One of the best proofs of its general appli- 
cability is the fact that other workers are 
beginning to apply it to the solution of various 
problems. Breakwell has already worked out 
the distribution of the grasses of Australia, 
and shown that it agrees with age and area. 
Small, in work now being published on the 
Compositez,* has found it to confirm the evi- 
dence of other lines of work in phylogeny, and 
a third worker is applying it to the Legumi- 
nose. 

In the last of the three papers mentioned 
above I have shown that the orchids of 
Jamaica are least widespread in that island 
when endemic to it, more widespread when 
also found in Cuba, and most widespread of 
all when ranging yet further than Cuba. It 
is also shown that the flora of the Hawaiian 
Islands fits the age and area hypothesis, as 
does the distribution of Callitris (Conifere) 
in Australia. The ferns of New Zealand and 
Hawaii are then considered, and shown to 
obey the same law, while confirming previous 
work on the greater youth of endemic species. 

Finally, in two further papers, as yet un- 
published, I have applied age and area in more 
detail. In my first (a reply to the criticisms 
of Professor Sinnott, who objects that age and 
area will not explain the flora of New Zealand) 
I have shown that New Zealand was peopled 
with plants in all probability by two chief in- 
vasions, one northern from Indomalaya, one 
southern. In the second paper I have dealt 
with the flora of Stewart Island (the southern- 
most of New Zealand) and have successfully 
made no fewer than 15 predictions about its 
composition and geographical relations, bring- 
ing out a number of points hitherto unsus- 
pected or unnoticed. Joun C. WiLLIs 

CLARENDON Roap, 

CAMBRIDGE, ENGLAND 
' 6See his review in Science Progress, January, 
1918. 
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THE RELATIVE AGE OF ENDEMIC 
SPECIES 


In my previous reviews of the studies of J. 
QO. Willis on endemic species I have explained 
his thesis that they are, as a rule, the youngest 
components of a flora and that their special 
condition is due to the circumstance that they 
have not yet had time to spread. This conclu- 
sion was based chiefly on statistical studies of 
the angiospermous floras of Ceylon and New 
Zealand. 

It was to be expected that this contention 
would not escape contradiction, since among 
the older botanists the opinion prevails that 
endemic species are everywhere the relics of an 
old flora which is now rapidly disappearing. 
There is no doubt that in some countries this 
may be the case, and that even in the islands 
studied by Willis some few species are in this 
condition. But the number of these relics is 
so small that whenever a flora is studied sta- 
tistically, they have no visible effect on the 
figures, provided that the species are dealt with 
in groups of about twenty or more. 

The arguments against the hypothesis of 
the relative youth of endemics have been col- 
lected and brought forward in a recent article 
by H. N. Ridley and replied to by Willis.1 In 
the first place it is claimed that it is difficult 
to show from which other species of the same 
flora the endemics should have been evolved. 
But Willis answers that most of them have 
“wides ” of the same genus in their neighbor- 
hood, the “ wides” being those species which 
also occur in adjoining countries, and are 
usually widely spread. A study of the diag- 
nostical differences of the endemics with these 
goes to prove that in most cases they can 
easily be derived from them. Moreover it 
shows that these characters are by no means 
of an adaptive nature since they do not betray 


1H. N. Ridley, ‘‘Endemism and the Mutation 
Theory,’’ Ann. Bot., Vol. XXX., 1916, p. 551, and 
J. C. Willis, ‘‘The Relative Age of Endemic Spe- 
cies and Other Controversial Points,’’ in the same 
journal, Vol. XXXI., 1917, p. 189. See also some 
other articles of the same authors in that journal, 
and my reviews in Scrence, N. §8., Vol. 43, No. 
1118, pp. 785-787, June, 1916, and Vol. 45, No. 
11738, pp. 641-642, June, 1917. 
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any relation to the life conditions of the local 
environment. 

Ridley is an adherent of the Darwinian 
principle that organisms produce varieties, 
which if more suitable to the surrounding con- 
dition than the parent form are selected. 
This thesis, of course, is the basis of all evolu- 
tionary theories. But the question whether 
the production goes by infinitesimal steps or by 
larger changes, makes the difference between 
the theory of natural selection and that of mu- 
tation. On this point his criticisms clearly 
show that the more narrowly one looks into 
the actual facts the larger becomes the evidence 
against the older view. The reader will find 
a valuable review of the arguments in the 
papers of both antagonists, but it would take 
me too far to consider them here. 

The main point of Willis’s position, how- 
ever, has been left unattacked. It is the sta- 
tistical result that the endemics and the widely 
distributed species in a country are arranged 
in graduated series, showing an increase in 
number in opposite directions, the endemics in- 
creasing from those of wide to those of nar- 
rower distribution, the wides in the other di- 
rection. Or, in other words, the endemics of a 
flora are the more numerous the smaller their 
area is, whereas among the species occurring 
also outside the special flora studied, those 
with a wide distribution within it, prevail. 
The regularity with which these facts appear 
from the tables made for different islands and 
different botanical groups can not be explained 
on the old view. Neither is this possible for 
the fact that endemics have mostly contiguous 
areas, whereas the dying out of species should 
lead us to expect the occurrence of their last 
relics on sundry spots and on distant points of 
their original habitat. 

This law of distribution, which Willis calls 
his law of “age and area” is then tested for 
some other floras, besides those already men- 
tioned.2 The orchids of Jamaica give a very 
convincing instance. Dividing the island into 
19 equal squares and comparing the endemic 
orchids with those found also in Cuba, and 

2J. G. Willis, ‘‘Further Evidence for Age and 
Area, its Applicability to the Ferns, etc.,’’ Ann. 
Bot., Vol. XXXI., 1917, p. 335. 
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with those of still wider distribution, the tables 
show that their range goes in the order: En- 
demics least, Jamaica-Cuba species next, wides 
greatest. Then the angiospermous flora of the 
Hawaii archipelago, which comprises seven is- 
lands, is tested, and it is found that the wides 
range much more than the endemics, of which 
more than one half is found on one island 
only. These latter must be the youngest, the 
remaining having originated before the split- 
ting up of the region into separate isles. 

A study of Callitris in Australia shows that 
the law holds good for Conifers also, and the 
fern floras of Hawaii and New Zealand give 
ample material to prove that the endemic spe- 
cies, although following the same rule, show a 
much greater range than the endemic angio- 
sperms, a result to be expected on Willis’s hy- 
pothesis, but contrary to what one would ex- 
pect if endemics were dying out, since ferns 
are generally considered as a much older group 
than the flowering plants. A last argument is 
given by the outlying islands around New Zea- 
land. Starting from his hypothesis Willis pre- 
dicted that the most widespread plants in the 
two main islands would be those that reach the 
outlying isles also, and that those which do not 
reach them, are less widespread. The figures 
given in the tables bear out this fact in a 
striking way, both in the case of wides and 
endemics. 

From these results it seems clear that all 
over the earth and in every systematical group 
of plants the rule prevails that the most wide- 
spread species are the oldest, whereas the 
others are the younger, the smaller their area 
is. This law would provide us with a new 
method of constructing pedigrees and of judg- 
ing the relative age of diagnostic characters, 
and it seems evident that these points would 
be of paramount importance in the study of the 
real relationships and the common origin of 
species. Huco DE VRIES 

LUNTEREN, HOLLAND 


SCIENTIFIC EVENTS 
THE CHICAGO MEETING OF THE AMERICAN 
MEDICAL ASSOCIATION? 
THE sixty-ninth annual session of the Ameri- 
1From the Journal of the American Medical 
Association. 
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can Medical Association, held in Chicago last 
week, was one of the most important the Asso- 
ciation has ever held. This statement is made 
as the meetings, the exhibits, the addresses and 
the results of the past week pass in retrospect 
before us. The House of Delegates considered 
many topics of current war interest and passed 
a number of resolutions of important, timely 
character, conspicuous among them being 
those on animal experimentation, on universal 
military training, on welfare work among 
children, on the use of enemy manufactured 
pharmaceutic products, and on the work of 
Surgeon-General Gorgas. 

The opening meeting of the Scientific As- 
sembly, held in the Auditorium Theater, was 
greeted by an audience of over 4,500 persons, 
every seat and available space in the theater 
being occupied. Unfortunately, many who 
desired to attend were unable to find accom- 
modations because of late arrival. The music 
for this session was provided by the Fort 
Riley Band, which was a conspicuous feature 
of the annual session, and aided in arousing 
military enthusiasm. At this meeting, as in 
all of the night meetings, the medical officers 
in uniform were seated on the stage, and added 
military tone and color to the picture. The 
scientific programs began on Wednesday and 
contained numerous papers of military inter- 
est, as well as those of a strictly scientific 
character. 

An unusual feature of the session was the 
replacing of the president’s reception by a 
medical war meeting held in Medinah Temple, 
the report of which appears elsewhere in this 
issue. The local committee on arrangements 
had done notable work in staging this meet- 
ing. Every seat in the immense auditorium 
was filled, over 6,000 persons being present. 
The speakers were the noted foreign guests, 
the surgeon-generals, the president of Leland 
Stanford University and Major Alexander 
Lambert, of the American National Red 
Cross. The enthusiasm of the audience can 
not be depicted by words, every speaker and 


patriotic enunciation being greeted with an 


ovation. With the introduction of each for- 
eign guest the audience, led by a local choral 
organization and accompanied by the music 
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of an immense pipe organ and the Fort Riley 
Band, sang a national song. 

On Thursday, practically all of the scienti- 
fic sections combined in two meetings of the 
greatest importance to the Army, the pro- 
fession and the public. These meetings were 
held in the Auditorium and Studebaker the- 
aters, and concerned the reconstruction and 
rehabilitation of disabled soldiers and the 
physical examinations made under the selec- 
tive service. When the meeting in the Audi- 
torium Theater opened, some 4,000 persons 
listened attentively to the message brought 
to them by representatives of the Surgeon- 
General’s Office, of the Red Cross and of for- 
eign nations as to the program for the care of 
the disabled fighting men in order that they 
may be returned to a useful civilian life. In 
the meeting on the selective service, Lieuten- 
ant-Colonel J. S. Easby Smith and Major 
Hubert Work, of the Provost Marshal-Gen- 
eral’s Office, were able to confer with the state 
aides of the governors of the various states 
who had been ordered to Chicago for this 
meeting, and to inform the many physicians 
representing the 23,000 physicians who are en- 
gaged in the work of the local, district appeal, 
and advisory boards under the selective serv- 
ice law, concerning many points which had 
not up to this time been made clear to them. 

The Thursday night session was again a 
public, patriotic meeting. The Auditorium 
was again filled to capacity, the music on this 
occasion being provided by a detachment of 
the Great Lakes Naval Training Station Band 
and by group singing of the audience. 

The scientific and commercial exhibits were 
open throughout the session and were note- 
worthy for their practical and military fea- 
tures. The commercial exhibit included prac- 
tically all of the recently developed foods, 
pharmaceuticals and mechanical devices re- 
sulting from necessities created by the advance 
of scientific knowledge and the military emer- 
gency. 

Special arrangements were made for enter- 
taining the medical women who attended the 
session in large numbers and also for the 
amusement of wothen guests. The entertain- 
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ments included receptions, teas, a musical 
and a visit to the Great Lakes Naval Train- 
ing Station to attend the dedication of the 
new Red Cross building. Arrangements had 
also been made for a visit to the central de- 
partment Red Cross headquarters and to local 
merchandise and industrial plants. 

To add to the entertainment of the visitors 
to this session, a medical motion picture show 
was conducted throughout the session, numer- 
ous reels of film lent by the Medical Depart- 
ment of the United States Army being con- 
tinuously exhibited, including the famous film 
“Fit to Fight,” prepared by the commission 
on training camp activities. Captain H. M. 
Strong, post surgeon at Rantoul, Ill., was per- 
mitted to visit the annual session in an aero- 
plane, and arrived promptly on time in 
Chicago, being greeted by the Fort Riley Band 
and by many convention visitors. 

The meeting also served to inform many 
physicians who are about to enter the military 
service concerning the routine of application 
and appointment, equipment, assignment to 
duty, ete. Medical military headquarters were 
in continuous operation, in charge of medical 
officers on active duty. Over 600 physicians 
were given information, supplied with appli- 
cation blanks, and many of them sent directly 
to the local examiner for physical examina- 
tion. 

The attendance at this session was the largest 
since the Chicago session of 1908. The total, 
5,553, is but a meager 800 less than that of 
the 1908 session, and when one takes into con- 
sideration the fact that about 20,000 physi- 
cians are in active military service, that the 
services of many physicians are continuously 
needed by civilian communities and industrial 
institutions, and that railroad rates are com- 
paratively higher than they have ever before 
been in the history of our country, the attend- 
ance at this session may well be said to have 
been phenomenal. No meeting of the Asso- 
ciation has so successfully reached the public 
as did this sixty-ninth annual session, and the 
public showed its interest in the session and 
in the work which the medical profession is 
trying to accomplish, by attending in large 
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numbers every meeting in which arrangements 
had been made for it. The local committee 
on arrangements and the medical profession 
of Chicago are to be congratulated on the re- 
sults of this session, and the thanks and ap- 
preciation of every Fellow of the American 
Medical Association is due them. 


THE PRODUCTION OF OPTICAL GLASS IN THE 
UNITED STATES 


THE War Industries Board authorizes the 
statement that before the war little effort was 
made to produce optical glass in the United 
States. Manufacturers of optical instruments 
were able to obtain optical glass in desired 
quantity and quality from Europe and conse- 
quently did not feel the necessity for making 
it themselves. In 1912, however, the Bausch 
& Lomb Optical Co., of Rochester, N. Y., built 
an experimental optical-glass plant and placed 
a practical glassmaker in charge; by 1914 this 
company was able to produce a few types of 
optical glass which was used in optical instru- 
ments. 

By the end of 1914 the importation of optical 
glass had become difficult and uncertain. 
Other firms, as Keuffel & Esser, of Hoboken, 
N. J., and Spencer Lens Co., Buffalo, N. Y., 
and the Bureau of Standards of the Depart- 
ment of Commerce, at Washington, began to 
experiment in making optical glass. By 1917, 
when the United States entered the war, the 
optical glass situation had become critical. 
The European supply was practically cut off. 
Optical glass had to be made in this country if 
our army and navy were to receive the fire- 
control instruments which they needed. 

The Geophysical Laboratory of the Carnegie 
Institution of Washington was called upon to 
aid in the production of high-grade optical 
glass. A party from the laboratory was sta- 
tioned at the plant of the Bausch & Lomb 
Optical Co. in April, 1917, and for seven 
months all efforts of the laboratory were con- 
centrated at this plant. At the end of 1917 
the essential details of the manufacture had 
been developed and glass in considerable quan- 


tities was being produced. The efforts of the. 


laboratory were then extended to the Spencer 
Lens Co. and to the Pittsburgh Plate Glass 
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Co., Pittsburgh, Pa. During this period the 
Bureau of Standards rendered effective aid. 

At the present time, as a result of coopera- 
tion between the manufacturers and scientists, 
large quantities of optical glass of the kinds 
needed for military fire-control instruments 
are being produced of a quality equal in prac- 
tically every respect to the best European 
glass. The need for a continuous and assured 
supply of optical glass is so great that the 
workmen trained in the details of manufac- 
ture and subject to draft, are being withheld 
from the draft in order that their technical 
training may be utilized at this time. The re- 
quired information and details of manufac- 
ture and the skill necessary for proper produc- 
tion have been gained at great expense and 
under high pressure. 


THE SOURCE OF TRENCH FEVER? 

A CABLEGRAM from the commanding general 
of the American Expeditionary Forces to the 
Secretary of War reports the success of a 
trench-fever investigation, which was made 
possible through the willingness of sixty-six 
American soldiers to risk their lives. The mes- 
sage contains the names and home addresses 
of the men who submitted to inoculation. All 
of them now are either cured or convalescent. 

These men were from field hospitals and 
ambulance organizations, units commonly des- 
ignated as noncombatant. They were selected 
from a large group of volunteers as the health- 
iest and consequently the best able to with- 
stand a long siege of trench fever, which has 
been one of the most baffling diseases which 
the allied armies have encountered. The men 
selected were sent to a hospital behind the 
British front line in January. 

Trench fever is a disease which has been 
common on the western front. It may have 
existed before, but has not been either fre- 
quent or severe enough to direct the attention 
of the medical profession. Now it represents 
one of the greatest causes of disability in the 
allied armies. Nothing definite was known 
about either the cause or mode of spread of 
this disease. 

1 Publication authorized by the Secretary of 
War. 
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While it is probably never fatal by its na- 
ture, through frequent relapses and debilitat- 
ing effects it may render a certain proportion 
of men permanently unfit for military service, 
and the approximate average time lost from 
this disease is six months. Therefore, in spite 
of the fact that it is not a fatal disease, from 
the military point of view it has been a seri- 
ous one. 

The problem of protecting our men, if pos- 
sible, from this added suffering, was one of the 
first questions faced by the American Expedi- 
tionary Forces. Before any intelligent pro- 
tective measure could be taken there were two 
points to be established. First, was this disease 
caused by germs? Second, if it was a germ 
disease how was it spread? 

Attempts were made to use animals to es- 
tablish these points, but no animals susceptible 
to this disease could be found. Therefore, as 
was the case of Walter Reed and his work on 
yellow fever, it was necessary to resort to vol- 
unteers from our army, who would be willing 
to sacrifice themselves that the many might be 
saved. 

The first question studied was whether this 
was a germ disease. No germs could be seen 
with the microscope, but the Medical Depart- 
ment knew that there are numerous germs 
which can not be seen by even the most pow- 
erful magnification. Therefore this point had 
to be established by taking blood from men 
with the fever and injecting it into healthy 
men. Out of 34 such individuals inoculated 
with blood or some constituent thereof, taken 
from 7 cases of trench fever, 23 volunteers 
developed the disease. Out of 16 healthy men 
inoculated with whole blood from a trench- 
fever case 15 developed the disease. These 
experiments prove that trench fever is a germ 
disease and that the germs live in the blood 
of men so infected. 

The next question was “ How is this disease 
spread?” Naturally the body louse was to be 
considered first. Large numbers of these were 
collected from patients with trench fever and 
also some of the same kind were brought from 
England, which had been collected from 
healthy men. The lice from trench-fever cases 
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were allowed to bite 22 men. Twelve of these 
later developed the disease, while four men 
bitten by lice from healthy men remained free 
from the disease. Eight other volunteers liv- 
ing under exactly the same conditions, in the 
same wards, but kept free from lice, did not 
develop trench fever. After blood inoculation 
the disease developed in from 5 to 20 days. 
After being bitten by infected lice the fever 
required from 15 to 35 days to develop. 

With these facts in hand, namely, that 
trench fever is a germ disease and that it is 
carried by lice, it is now possible to take up 
the question of controlling, in an intelligent 
manner, the disease. As long as the protection 
of the men from lice was only a matter of com- 
fort and of no military importance, their ex- 
termination did not warrant extraordinary 
measures, but now that it is known that it is 
not simply a matter of discomfort, but that 
the “cootie” (trench vermin) is incidentally 
one of the largest causes of disability, it is 
deemed worthy of extraordinary efforts to con- 
trol these pests. It is a repetition of the ques- 
tion of mosquito control, yellow fever having 
been eliminated on the Panama Canal by these 
means. 

It is no mean thing that these volunteers 
did in France. To face illness of weeks, with 
extreme suffering, requires peculiar valor. 
The average loss of weight for these men was 
from 20 to 25 pounds. Incidentally the hos- 
pital in which the experiments were carried 
out was shelled by the Germans in the early 
part of their March drive. It is believed by 
the Army Medical Corps that the sacrifice of 
this group of 66 men will in time lead to the 
protection of thousands of men from the ray- 
ages of trench fever. 


SCIENTIFIC NOTES AND NEWS 
At the commencement exercises of Yale 
University the degree of doctor of science was 
conferred on Edward Sylvester Morse, director 
of the Peabody Museum, and on Dr. Henry 

Drysdale Dakin, the physiological chemist. 
THE honorary degree of A.M. has been con- 
ferred by Harvard University on Outram 
Bangs, curator of mammals, Museum of Com- 
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parative Zoology at Harvard, and on Hennen 
Jennings, consulting engineer. 


Masor D. Mersuon, formerly assist- 
ant professor of Ohio State University and 
now of the Naval Construction Board, has re- 
ceived the degree of D.Sc. from Tufts College. 


WiuiaMs has conferred the degree 
of D.Se. on Dr. Raymond Dodge, professor of 
psychology in Wesleyan University. 


Bowporn CoLuecE has conferred the degree 
of doctor of science on Charles Clifford 
Hutchins, professor of physics at Bowdoin; on 
Donald B. Macmillan, the explorer, and on 
Colonel Winford H. Smith, the surgeon. 


Tue Willard Gibbs Medal for 1918 was con- 
ferred on William M. Burton, Ph.D., in recog- 
nition of his distinguished work in petroleum 
chemistry, at the meeting of the Chicago Sec- 
tion of the American Chemical Society on 
May 17, 1918. Introductory remarks by L. M. 
Tolman, chairman of the section, were followed 
by the presentation of the medal by Dr. Ira 
Remsen. A reception and dinner preceded the 
meeting at which informal addresses were 
made by Lucius Peter, president of the Chi- 
cago Association of Commerce; Thomas F. 
Holgate, president of Northwestern Univer- 
sity; George N. Carman, president of Lewis 
Institute; W. E. Stone, president of Purdue 
University, and Julius Stieglitz, director of 
the department of chemistry, University of 
Chicago. 


Dr. ALLEN Rogers has been appointed a 
major in the chemical service section of the 
National Army. He will be in charge of the 
Industrial Relations Department. 


Dr. E. B. Forses, head of the department of 
nutrition of the Ohio Experiment Station, 
has been: commissioned a major in the Food 
Division, Sanitary Corps. 


Dr. A. E. Kenney, acting head of the de- 
partment of electrical engineering at the 
Massachusetts Institute of Technology in 
place of Professor D. C. Jackson, who went 
into government service a month ago, has been 
called to Washington for special work with 
the Signal Corps. He will be away from the 
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institute during the summer months, but ex- 
pects to return in the fall. 


THE Pereira medal of the Pharmaceutical 
Society of Great Britain has been awarded to 
Miss H. C. M. Winch. 


Dr. Norman WALKER has been appointed in- 
spector of anatomy for Scotland in the room 
of the late Sir James A. Russell. 


G. Montacue Butter, E.M. (Colorado 
School of Mines), has been appointed director 
of the Arizona State Bureau of Mines to fill 
the vacancy created by the resignation of OC. 
F. Willis. He will continue to serve as dean 
of the College of Mines and Engineering, 
which position he has held for three years. 


The new director of the bureau intends to lay 


greater emphasis upon geological investiga- 
tions, and will collect the data required for the 
preparation of a reconnaissance geological 
map of Arizona. 


Proressor ArTHUR HarMouNT GRAVES, 
formerly of Yale University, has been ap- 
pointed by the Office of Forest Pathology, 
Bureau of Plant Industry, for work during 
the summer months on problems relating to 
disease resistance in the chestnut tree. 


Proressor Frank T. McFarwuanp, of the de- 
partment of botany of the University of Ken- 
tucky, has charge for the summer of the white 
pine blister rust eradication in the states of 
Kentucky, Tennessee and Missouri, with head- 
quarters at Lexington, Ky. 


Dr. S. K. Loy has resigned his position as 
professor of chemistry at the University of 
Wyoming to become chief chemist for the 
Midwest Refining Company. His office will 
be at Casper, Wyoming. . 

Mr. W. J. McGer, of the Bureau of Chem- 
istry, U. S. Department of Agriculture, and 
formerly stationed at Savannah, Ga., has been 
transferred to San Juan, Porto Rico, where he 
is engaged in the inspection of food and drugs. 


Tue Croonian Lecture before the Royal 
Society was delivered by Major W. B. Can- 
non, professor of physiology, Harvard Med- 
ical School, on June 20, the subject being 
“The physiological basis of thirst.” 
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Joun Harper Lone, professor of chemistry 
at the Northwestern University Medical 
School for thirty-seven years died at his home 
in Evanston, Ill., on June 14, aged sixty-two 
years. Dr. Long, distinguished for his work 
in physiological chemistry, was vice-president 
of the American Assocation for the Advance- 
ment of Science in 1901 and president of the 
American Chemical Society in 1903. 


Frank N. Meyer, of the Department of 
Agriculture, has died in China. Mr. Meyer 
had travelled as an agricultural explorer 
through China, Siberia and Turkestan for 
nearly ten years and had introduced here many 
species and varieties of plants. He discovered 
the home of the chestnut bark disease. 


Mayor Evcene Witson CaLpwe of the 
Medical Reserve of the army, an X-ray ex- 
pert who recently perfected a device for stereo- 
scopic fluoroscopy, died last week as the result 
of an operation to remove a cancerous for- 
mation on one of his arms, caused by burns 
received some months ago in making X-ray 
experiments. 


A caBLE from London to the daily papers 
states that the American Army, at the sug- 
gestion of the French, is adopting the metric 
system for all war purposes, e. g., for artillery, 
machine-guns, maps, ete. The convenience of 
such an arrangement is obvious as all “ parts ” 
become thereby interchangeable. 


UNIVERSITY AND EDUCATIONAL 
NEWS 

Girts to Yale University in the past year 
and credited as endowment made a total of 
$1,279,764, the alumni were informed by Presi- 
dent Arthur T. Hadley at the commencement 
luncheon. From time to time gifts have been 
announced, but the new items included $100,- 
000 as the Earl Williams Fund from Mrs. 
James Harvey Williams for the benefit of the 
University Press, and $400,000 from William 
L. Harkness, ’81, as a building fund. The 
Williams Fund is a memorial to Earl Wil- 
liams, 1910, 301st Field Artillery, who died in 
May. For the present the income will be used 
in war relief. The Harkness building after 
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the war will be placed on Dwight Hall site, 
and will contain lecture and classrooms. 


UNDER a compromise agreement Columbia 
University will receive half the estate of the 
late Robert B. Van Cortlandt. The value of 
the estate is said to be about $1,000,000. 


A art of Liberty Bonds and checks totalling 
$100,000 to Harvard University from 206 
members of the class of 1893 is announced. 


EIGHTEEN fellowships and thirty-three schol- 
arships have been established for students in 
chemistry at colleges and universities through- 
out the country by the du Pont Company. 
The total value of these awards will be $25,000, 
the fellowships carrying $750 and the scholar- 
ships $350 each for the coming scholastic year. 
The fellowships are distributed among seven- 
teen colleges and universities and the scholar- 
ships go to thirty-one institutions of learning 
scattered through the country, every section 
from the Atlantic to the Pacific, and from the 
Canadian border to Texas being included. 
The fellowships are for postgraduate work and 
will be established in the institutions which 
have the most advanced courses in chemistry. 
The scholarships go to members of the senior 
classes in institutions which pay particular at- 
tention to chemical instruction. The recipi- 
ents of these awards, which are to be known 
as “du Pont fellowships” and “du Pont 
scholarships,” are to be selected by the institu- 
tions themselves, the only condition made by 
the du Pont Company being that they shall go 
to students who have devoted the major part 
of their time to chemistry. 


THE Journal of the American Medical Asso- 
ciation states that a donation of $2,000,000 has 
been promised to the University of Toronto 
for research work. Professor A. B. Macallum, 
chairman of the scientific and industrial re- 
search council of Canada, urges that research 
science faculties should at once be established 
at McGill and Toronto universities. 


Dr. Lauper W. Jones, head of the depart- 
ment of chemistry in the University of Cin- 
cinnati, has resigned to become head of the 
department of chemistry in the University of 
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Minnesota. He has been granted a leave of 
absence for a year in order to take charge of 
the Research Division of the Gas Offensive 
at the American University in Washington. 
Dr. Harry S. Fry, associate professor, has 
been appointed acting head of the department 
of chemistry in the University of Cincinnati. 

JoHn F. Gupertet, A.M. ('11, Illinois), 
Ph.D., 714 (zoology), who since 1915 has been 
professor of biology at Carroll College, Wau- 
kesha, Wisconsin, has recently accepted the 
position of assistant parasitologist at the 
Oklahoma Agricultural and Mechanical Col- 
lege and Experiment Station, at Stillwater, 
Oklahoma. He will take up his work in Okla- 
homa on July first. 


Herspert Rvuckes, in charge of the depart- 
ment of biology at Grove City College, has re- 
signed to accept a position in the department 
of biology at the Agricultural and Mechanical 
College of Texas. For the past year Mr. 
Ruckes has been carrying on a botanical sur- 
vey of Mercer county, Pa. 


Proressor H. V. Tartar, who for the first 
five years has been station chemist and asso- 
ciate professor of agricultural chemistry at the 
Oregon Agricultural College, has accepted a 
_ position in the department of chemistry of the 
University of Washington at Seattle. 


DISCUSSION AND CORRESPONDENCE 
SOLUTION TENSION AND INDUCTIVITY 
To tHE Epitor or Science: In Science of 
May 3, Professor-Fernando Sanford, of Stan- 
ford University, describes a concentration cell 
in which the direction of deposition is the re- 
verse of what would be expected if it were 
previously assumed that the solution tension 
of the metal is constant for both solvents. 
He offers an explanation connecting the phe- 


nomenon with the dielectric property of the 


solvent. 

In the absence of quantitative data, the 
great difference known to exist between the 
solution tensions of a metal in different sol- 
vents would seem a sufficient explanation. It 
is true that in the Nernst theory of the con- 
centration cell prior to 1894 it was supposed 
that the solution tension of a metal was a con- 
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stant property of the metal at a given tempera- 
ture; but the supposition was short lived, as it 
involved a difficulty exactly like the one in 
question, and led to measurements of solution 
tension in water and in alcohol,’ so that ap- 
parently a difficulty has been raised which does 
not exist. : 

It may well be, as Professor Sanford sug- 
gests, that there is a relation between solution 
tension and the inductivity of the solvent, 
just as there must be a relation between in- 
ductivity and dissociating power, since the 
forces between charged bodies vary inversely as 
was remarked by J. J. Thomson and by Nernst. 
The same consideration would indicate a re- 
lation betweer the effective solution pressure 
of a metal and inductivity, since there could 
hardly be a more typical condenser than the 
Helmholtz “double layer.” Certainly the 
quantitative investigation of the matter is 
greatly to be desired. 

An assumption of constancy of solution 
tension of a metal in contact with varying con- 
centrations of its ions in the same solvent is 
not warranted; although the results of com- 
putations using the equation for electromotive 
force, 

RT (, Pi: 
(np), 


in which the solution tensions, P, and P,, are 
assumed to cancel, and the ionic concentra- 
tions, m,a, and m,a,, are substituted for the 
osmotic pressures, p, and p,, would indicate 
that the simplified equation is at least approxi- 
mately true. 

On a priori grounds, the assumption is con- 
tradicted by the probability that the mainten- 
ance of ionization is largely due to an associa- 
tion of the charged particle with molecules of 
the already associated solvent, as well as that 
large inductivity and association certainly ac- 
company each other, even if no simple relation- 
ship exists. So that it seems reasonable to ex- 
pect, as he points out, that the inductivity of a 
solvent would change with changing concen- 
tration of ionic solute. But the change is in 


‘1H. GC. Jones, Zeitschr. f. physik. Chem., 14, 346 
(1894). 
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the opposite direction to that supposed in Pro- 
fessor Sanford’s explanation, because increase 
in ion content must increase the inductivity of 
the solution, as will appear from the following 
consideration : 

As ions pass from the metal into the solx- 
tion, the changing composition of the mixture 
is accompanied by an increase in its density. 
The density, d, of a solution of any given con- 
centration is related to its index of refraction 
of light, n, approximately as shown by the 
equation, (n —1)/d=R, the specific refrac- 
tive power, a constant. A more concentrated 
solution, 7. e., a different proportion of the 
same components, which has a greater value 
for d, will also have a greater value for n, since 
the values of these physical properties depend 
additively upon the values of the same proper- 
ties of the components. It would not be proper 
to substitute for n in the above expression the 
square root of the dielectric constant, as the 
electromagnetic theory might suggest, because 
the latter relationship is not capable of ex- 
perimental test under the conditions for which 
the former is found to hold. But while the 
exact form of the function may be unknown, 
there can be no doubt that when refractive in- 
dex increases as in the above case, the induc- 
tivity must increase also. 

Applying this to a concentration cell, on the 
dilute side the inductivity of the solution is 
increasing, and this increment in the induc- 
tivity favors the further solution of the metal, 
but the osmotic pressure of the metallic ions 
is also increasing, and this increment opposes 
the further solution of the metal. Solution 
pressure, the predominating force on the dilute 
side, is aided by inductivity, and these together 
constitute a growing foree—opposed, however, 
by a more rapidly growing force, osmotic pres- 
sure. In the more concentrated solution 
around the other electrode, we have an initially 
greater inductivity which is decreasing as 
metal ions are discharged and deposited, and 
this decrease of inductivity favors the depo- 
sition (or opposes the solution) of the metal; 
but the osmotic pressure of the metallic ions 
is decreasing also, and this decrease opposes 
the deposition. On this side, solution pressure 
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is aided by a relatively large but decreasing 
inductivity, and combined they constitute a 
diminishing force which is initially weaker 
than the opposing osmotic pressure, but 
stronger than the corresponding solution pres- 
sure of the other electrode. All of the pressure 
differences in the cell owe their existence to the 
difference in concentrations of the solutions, 
and all reach equilibrium when the concentra- 
tions become equal. 

In formulating the total combined effects 
on both sides of the cell the inductivity effect 
is either added to the solution pressure or 
subtracted from the osmotic pressure of the 
cations in solution. We are not so much con- 
cerned here with the value of the ratio we call 
inductivity or its nature, as with its effect, 
which is a pressure. Let us call this the 
modulus 7, then the familiar equation becomes 


P(1+%) 
n= (In ) 


nF Pi(l + J 


In this we have assumed, after all, that fun- 
damentally the solution pressure is constant, 
but that there is a difference in effective 
solution pressure due to difference in induc- 
tivity. This seems reasonable where we are 
dealing with the same solvent as in a simple 
concentration cell: here the differences in in- 
ductivity are probably small. Would this 
equation suffice for different solvents in which 
7, and 7, are unrelated, or must we still keep 
P, and P, distinct and find some further cause 
for a difference in solution tension of the same 
metal ? 

A series of inductivity measurements for 
varying concentrations of, say zine sulphate, 
in water, with measurements of electromotive 
force of elements composed of zine in the same 
concentrations of the salt, might lead to a 
clearer knowledge of the magnitude of solution 
tension, and might even throw some light on 
the as yet unknown forces whose resultant we 
call dissociating power. 

In conclusion, allow me to say that this is 
not written in a spirit of controversy, but in 
order to place a little of our existing knowl- 
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edge at what may be a new angle to some one 
else who may thereby perceive a generalization 
or means to discover one. This, which seems 
to be the purpose of discussion, will be served 
as well even though I may have fallen into 
errors far more grievous than the apparent one 
that has occasioned this communication. 
Horatio HucHes 


THE TRUE SOIL SOLUTION 


Just recently, Dr. C. B. Lipman has pub- 
lished! a preliminary paper describing a “new 
method of extracting the soil solution,” by 
subjecting the soil to a maximum direct pres- 
sure of 53,000 pounds to the square inch. 
This preliminary article describes briefly the 
apparatus used in obtaining this enormous 
pressure and claims for this new method the 
“ obtaining of the soil solution as it exists? in 
relatively thin films around the soil particles. 
The procedure is rapid, clean and of high 
efficiency. With further improvements in ap- 
paratus which we now are planning, the 
method should supplant all other methods 
known to-day, including even the Morgan 
procedure.” The fault found with the Morgan 
method is that it is “laborious and slow, and 
introduces the factor of oil which complicates 
and renders it extremely time-consuming and 
untidy.” 

Let us look at the important points Dr. 
Lipman claims for his direct-pressure method. 


It allows of the direet determination of the con- 
centration of the soil solution, and of the amounts 
of each of the solutes contained therein. 


The physical chemist is familiar with the 
fact that pressure is a considerable factor in 
influencing solubilities and it does not seem 
logical that a method employing such enor- 
mous pressures could obtain the sail solution 
“as it exists” in the soil without upsetting 
the whole physico-chemical equilibrium of the 
real soil solution; its specific gravity, vis- 
cosity, surface tension, osmotic pressure, spe- 


1 Lipman, C. B., ‘‘A New Method of Extracting 
the Soil Solution,’’ Univ. of Calif. Publ. in Agr. 


Sciences, Vol. 3, No. 7, pp. 131-134, March 15, | 


1918. 
2 Italics ours. 
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cific conductivity and its chemical composi- 


tion would all suffer more or less of a change 
which would combine to render the solution 
worthless to the plant physiologist or to the 
plant physiological pathologist from a scien- 
tific point of view. The reason that the soil 
solutions obtained by other methods are at 
fault is largely because the water added in 
extracting the soil changes the solubilities of 
certain of the ingredients. The van Suchtelen- 
Itano paraffin-oil displacement-pressure method 
described by Morgan*® was worked out care- 
fully with just the opposite idea in mind, 7. e., 
to subject the soil to as little pressure as pos- 
sible so as to preserve intact the physico-chem- 
ical equilibrium of the solution obtained. To 
this end the most inert oil was carefully 
selected as the displacement medium and pres- 
sures not exceeding 500 pounds per square 
inch were employed for forcing the oil into the 
soil. The preliminary tests* of the paraffin- 
oil displacement-pressure method, run by van 
Suchtelen and Itano before extensive work 
was done by these investigators and by Morgan, 
show that the inactive paraffin oil when 
brought into intimate contact with the soil 
solution did not change the electrical con- 
ductivity, chemical composition nor surface 
tension. The solution is literally pushed out 
of the soil by the inert oil, only sufficient 
pressure being used to force the viscous oil 
into the soil. 

The oil-pressure method is somewhat time- 
consuming, laborious and untidy, but commou 
workmen after being carefully instructed can 
do this work under the supervision of the 
trained scientists; again, not one but a battery 
of as many cylinders as desired can be used to 
obtain sufficient quantities of solution in a 
minimum time. However if Dr. Lipman’s 
above contentions did hold true in every re- 
spect the end in view, 7. e., the obtaining of a 
solution representing most nearly in all re- 


8 Morgan, J. F., ‘‘ The Soil Solution Obtained by 
the Oil Pressure Method,’’ Soil Science, Vol. II., 
No. 6, 1917, pp. 531-545, Pl. 1. 

4 Report of the Bacteriologist, 26th Annual Re- 
port of the Michigan State Board of Agriculture, 
pp. 152-153. 
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spects that of the actual soil solution, should 
be the first consideration. 

To the soil bacteriologist the solution ob- 
tained under great pressures would be of doubt- 
ful value. Many bacteria are destroyed by 
high pressures (25,000 to 100,000 pounds). 
In fact high pressures alone have been em- 
ployed successfully in the sterilization of 
fruits and vegetables.= Studies of the micro- 
organisms surviving these enormous pressures 
would be probably only a matter of curiosity 
and of no immediate value or utility. 

It seems that Dr. Lipman should have made 
a thorough comparative study of the soil solu- 
tion obtained from the same soils by the two 
methods under discussion before he could be 
justified in making the statements set forth 
in his preliminary article. 

ZAE NorTHRUP 

BACTERIOLOGICAL LABORATORY, 

MICHIGAN AGRICULTURAL COLLEGE, 
East LANSING, MIcH. 


DRAWINGS ON LANTERN SLIDES 


Proressor GuNTHORP’s letter in Science for 
April 12 in regard to drawings on lantern 
slides seemed to the writer to be an attempt 
to solve the problem of writing upon clear 
glass when the ordinary coated slides were not 
available. The letter by Mr. Benton in the 
issue for May 17 goes further into the solution 
of this problem, and the suggestion of using 
india ink is a good one, but the idea of past- 
ing paper to a slide to secure a purchase for 
the foot of a compass would lead one to sus- 
pect that the use of coated glass had not been 
tried. Even though this supposition is in 
error the use of ordinary unexposed lantern 
slides, fixed in the dark room, or of old slides 
reduced by successive immersions in “ hypo ” 
and Farmer’s solution, may be new to some 
and is worthy of mention. The transparency 
of the prepared slide is all but perfect, the 
coated side can be written, drawn or ruled 
upon at will, areas can be shaded or colored, 

5 Hite, B. H., Giddings, N. J., and Weakley, 
Chas. E., Jr., ‘‘The Effect of Pressure on Certain 
Microorganisms Encountered in the Preservation 


of Fruits and Vegetables,’’ West Virginia Station 
Bulletin 146, 1914. 
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errors can be removed by the simple expedient 
of scratching away the gelatin (and the re- 
maining scar is surprisingly insignificant when 
the slide is thrown upon the screen) and di- 
viders or compass can be used without danger 
of slipping. In writing, the finer and firmer 
the point, and the less ink, the better, as a 
thick line will crack up into a mosaic; and 
experience has shown that ordinary fountain 
pen ink is much less liable than india ink to 
crack in this way or to “ball” at the ends of 
the strokes. Waterproof inks must be used, 
however, if the slides are to be wet. If it is 
desired to render large areas opaque, and it is 
impracticable to use successive thin coatings, 
cover them with india ink, preferably using a 
brush, and when the surfaces have dried and 
cracked cover them again. 

In coloring slides drawing inks may be used 
and the surfaces so colored will not crack if 
the ink is applied in thin enough coats. Hig- 
gins’s carmine will be found less suitable than 
the other reds because of its heaviness of body 
and rapidity of drying. A simple method of 
improving one’s chances of securing a smooth 
result, however, is to soak the drafted slide in 
water and then allow it to dry until there is 
no free moisture present, until it is sticky, 
before the colors are applied. If these pre- 
cautions are taken and the wash is not too 
thick an even uncracked surface will result. 
Water colors, especially the stains and “ lakes,” 
are highly transparent and generally preferable 
to many of the drawing inks. For blended 
outlines the colors should be put on while the 
slides are covered with water in the customary 
way, but for the sharp outlines which will 
usually be desired in drafted slides the latter 
should be approximately or entirely dry. 

Lantern slides prepared in this way need not 
be covered to preserve the writings or figures 
from abrasion, always a troublesome feature 
when clear glass is used. Fingermarks will 
show, though a slide pinched between the 
fingers will take a mark more readily upon the 
clear than upon the coated side, but these can 
be removed from the latter, almost irrespective 
of the ink or coloring materials used, by wash- 
ing with pure alcohol. The ounce of pre- 
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vention is to paste a border of ordinary black 
binding tape on the coated side before work 
upon the slide is begun. This is an easy 
method also of inhibiting any tendency to 
write upon more of the slide than can be 
shown upon the ordinary screen. 
Lancaster D. Bur ine 
GEOLOGICAL SURVEY, 
Orrawa, CANADA 


CELLOIDIN-PARAFFIN METHODS 

THe review of Apathy’s! celloidin-paraffin 
method published in Sorence by S. I. Korn- 
work the present writer chanced upon, al- 
though actively interested between the years 
1912-1915 in similar methods of imbedding 
plant tissues. 

During research studies in plant anatomy, 
bulbs of Cooperia Drummondii were found to 
be particularly troublesome material to im- 
bed. The delicate scales contain starch, cal- 
cium oxalate crystals and a mucilaginous slime 
which may coagulate during killing and fix- 
ation. These scales are attached to a base or 
axis formed of parenchyma, it is true, yet of 
parenchyma of an entirely different structure 
from that of the scales. The difficulties en- 
countered because of the included materials 
plus the variance in structure of the bulb axis 
and its attached scales caused a wide search 
for a suitable imbedding medium. The choice 
at last was a combination of celloidin and 
parafiin, the advantageous qualities of which 
can not be emphasized too strongly. As Dr. 
Kornhauser points out, celloidin in contact 
with the object prevents shrinkage of the 
material on cooling and) paraffin allows of 
serial sections which can be readily spread on 
the slide. Whether there are advantages or 
disadvantages in Ap&thy’s oil mixture I do not 
know, having never tried it, but I do know 
that entirely satisfactory results can be ob- 
tained with material which can be handled 
neither in paraffin, in celloidin, in agar-agar, nor 

1Apathy, S., 1912, ‘‘Neuere Beitraege zur 
Schneidetechnick,’’' Zeitschr. wiss. Mikr., Bd. 
XXIX., 8. 449-515, 4 .textfiguren. 

2Kornhauser, S. I., ‘‘Celloidin Paraffin 
Method,’’ Screncz, N. Vol. XLIV., No. 1134, 
pp. 57-58, July 14, 1916. 
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in rubber and paraffin, by a much more simple 
celloidin-paraffin method than that of Apathy’s. 
The technique planned and followed out by the 
present writer was simply as follows: Materia] 
is treated to the celloidin process of imbedding 
up to the point where the object would usually 
be.set in a block. Instead all surplus celloidin 
is removed from the object which with the 
adhering and infiltrated celloidin is hardened 
in 70 per cent. aleohol and later placed for 
clearing in chloroform for two hours. The 
next step is to place the object in 85 per cent. 
alcohol and from there on to follow the paraffin 
method. Material thus treated cut with an 
unusual smoothness, making it possible to ob- 
tain serial sections 10 » in thickness with an 
ease that was a surprise and also a great com- 
fort. 

If one desires to cut serial sections of objects 
too large for the block of a rotary microtome 
or to be handled in paraffin, such large ob- 
jects imbedded in celloidin (mature bulbs) can 
be cut into sections 50-754 thick with the 
sliding microtome, and placed immediately 
in 70 per cent. aleohol, from which they can 
be carried through the alcohols and imbedded 
in paraffin. It seems probable that Ap&thy’s 
oil mixture would be a valuable asset here be- 
cause in cases where it is necessary to retain 
considerable celloidin, e. g., in handling bulbs 
where the scales ordinarily fall apart on cut- 
ting, it would prevent the shrinkage caused by 
the drying effect of the alcohols and the heat 
from the bath. 

There are surely two advantages to the 
celloidin-paraffin method as commonly used 
by the writer, (1) its simplicity and (2) the 
removal of surplus celloidin, a substance af- 
fected by the drying effect of the higher al- 
cohols and heat and also inert itself in histo- 
logical value and yet troublesome because of 
its affinity greater than that of plant tissues 
for stains such ar gentian violet ard safranin. 


Marearet B. Cuurcu 


ALLIGATORS AS FOOD 
Aw article by the writer on “Reptiles as 


‘ Food,” which appeared in the December, 1917, 
| number of The Scientific Monthly, having 
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excited the curiosity of the members of a 
large boarding house in Morgantown, W. Va., 
it was suggested that a collection be taken 
among those interested to buy a couple of 
small alligators and have them cooked, to see 
if the flesh really was as agreeable as was 
claimed in the article in question. The writer 
agreed to buy the animals and prepare the 
flesh for cooking. 

Sufficient funds were collected to buy, of 
the Arkansas Alligator Farm, two alligators, 
each about three feet in length. These were 
killed by cutting the cord at the base of the 
skull, and the flesh of the entire body was cut 
into pieces of suitable size for cooking. 

The meat was first parboiled (though the 
necessity for this was doubtful) and was then 
fried in egg and cracker crumbs, very much 
after the manner of a breaded veal cutlet. 

About thirty people, consisting of both men 
and women, mostly school teachers, members 
of the university faculty, and college students, 
partook of the repast, and all declared the 
meat to be “ delicious.” 

There was considerable difference of opinion 
as to what the meat resembled: some thought 
it tasted like pork; some thought it like fish; 
one person said it suggested lobster; but all 
declared it to be most agreeable. 

Of course, at the prices charged by supply 
firms the cost of live alligators would be 
prohibitive, but in the tropics, where croc- 
odilia are often extremely abundant, the flesh 
could be had at a very low cost. 

The writer has seen alligator hunters, in 
our Southern states, throw hundreds of pounds 
of alligator meat to the carrion crows and 
buzzards, after removing the hides. 

Whether the Central and South American 
crocodiles would be as pleasant for food as 
the Florida alligator the writer can not say. 


Apert M. REESE 
WEST VIRGINIA UNIVERSITY 


SCIENTIFIC BOOKS 


Genetics in Relation to Agriculture. By E. 
B. Bascock and R. E. New York, 
McGraw-Hill Book Oo. 1918. Pp. xx+ 
675, 4 plates. 
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Proressors Bascock and Clausen have given 
us a valuable new book on the subject of 
genetics. As the title suggests, the book is 
intended primarily as a text-book for students 
of agricultural genetics. It will, however, be 
of great value also to those whose interest in 
genetics is not primarily in its agricultural 
bearings. This is true partly because of the 
very fact that the authors have brought to- 
gether a large amount of data from the agri- 
cultural publications that is not ordinarily 
familiar to the geneticist who is working along 
other lines. 

The book is divided into three parts, entitled 
Fundamentals, Plant Breeding and Animal 
Breeding. All three contain much meterial 
that will be interesting to all students of the 
subject. 

In part 1 the advanced student will find little 
that is new to him; but he will find a clear 
and well-written account of the important 
principles of genetics. The material drawn on 
for purposes of illustration is well selected, 
and is up to date—a very important point in a 
subject developing as rapidly as genetics. In 
the case of matters still under debate, such as 
multiple allelomorphism and selection, the au- 
thors have presented both sides of the question 
impartially, and have then weighed the evi- 
dence and drawn their own conclusions as to 
probable correctness. The chromosome hy- 
pothesis is adopted, and is used throughout the 
book in interpreting examples. The work on 
Drosophila is given a prominent place, and the 
results obtained with that fly bearing on the 
questions of linkage, crossing over, non-dis- 
junction, mutation, multiple allelomorphs, etc., 
are carefully and simply presented. The ques- 
tion of pure lines and selection is discussed at 
some length, and the conclusion is reached 
that multiple factors offer the most plausible 
explanation of the phenomena. 

The chapters on species hybridization and 
on the statistical study of variation should 
both be useful, as they present material that 
is not adequately discussed in other standard 
text-books on genetics in English. In the 
latter chapter the standard deviation and 
average product-moment are referred to as 
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absolute values, the coefficients of variability 
and of correlation as relative values. It seems 
to the reviewer that the latter, rather than the 
former, are absolute values; for they are the 
ones that are independent of the units of 
measurement used. The point is not one that 
is likely to cause confusion, as it is at all 
times clear what the authors mean. 

In the chapter on species hybridization the 
“reaction system” idea is discussed at some 
length. According to this hypothesis, which 
has been developed by Goodspeed and Clausen 
on the basis of their species crosses with 
tobacco plants, the whole group of genetic 
materials of a species (the “ reaction system ” 
of that species) may behave as a single unit, 
or nearly so, in influencing dominance and 
viability in hybrids. The term “ reaction sys- 
tem” seems to the reviewer to be rather un- 
fortunate, as it is commonly applied to any 
system that is undergoing change, organic or 
otherwise. There can be no question of the 
very great interest of the facts that have been 
discovered by Goodspeed and Clausen, but in 
the opinion of the reviewer more detailed evi- 
dence is needed, especially as regards the 
cytological behavior of the F, hybrids, and 
the genetic behavior of the plants produced 
by back crossing the F, to both parent species, 
before the conception can be adopted as more 
than an interesting suggestion. 

In parts 2 and 3 a large amount of data 
bearing on the genetics of domestic animals 
and plants has been brought together, and has 
been presented in a thoroughly scientific man- 
ner. This makes these sections useful also 
to the non-agricultural geneticist. To the 
practical breeder these sections should be in- 
valuable, not alone because of the genetic data 
they contain, but also because of the discus- 
sions of methods of securing and recording in- 
formation, and of the practical application of 
genetic knowledge. The chapter on beliefs of 
practical breeders is especially noteworthy; it 
gives in concise and convincing form the evi- 
dence against telegony, maternal impressions, 
and similar notions sometimes held by 
breeders. 

The subject of eugenics is treated only very 
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briefly and incidentally, and even then with a 
word of warning as to the reliability of the 
conclusions reached. No attempt is made to 
take advantage of the great popular interest 
in eugenics by exaggerating the importance 
and significance of the results that have been 
reported. 

The authors are to be congratulated on a 
book that is well printed, well illustrated, well 
written, and that contains a surprisingly large 
amount of material that is conveniently ar- 
ranged and adequately presented. 


A. H. Sturtevant 


SPECIAL ARTICLES 


A NEW GRAPHICAL METHOD FOR COMPARING 
PERFORMANCE WITH PROGRAM OR EX- 
PECTATION 


THE graphic method is generally recognized 
as a most important means to interpret facts 
to administrative executives as well as to the 
public. For the sake of simple comparison 
the well-known bar diagram (besides many 
other diagrams) is, of course, frequently used, 
but the latter, especially in the case of a va- 
riable delivery or production against time and 
a fixed quantity (requirements or expected 
production), loses its value. This character- 
istic rigidity of the bar diagram permits analy- 
sis of only one particular instant of the situ- 
ation, with no reference to the past or future. 
For instance, if the total output of flour of a 
certain milling division starting from January 
1, 1918, up to, let us say February 9, 1918, is 
expected to be 1,814,000 barrels, and up to 
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January 5, 227,000 barrels of flour have been 
_manufactured, the situation expressed by a bar 
diagram (Fig. 1), using the expected output 
as a 100 per cent. basis, would be: 
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Total expected output = 1,620,000 barrels = 100 
per cent. 
Output up to January 5, 1918 = 227,000 barrels = 
14 per cent. 


We ean see readily that no conclusions what- 
ever could be drawn as to the output rate or 
as to the actual number of barrels of flour 
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The expected output after having been care- 
fully calculated is based on a uniform pro- 
duction rate throughout the given time. 
Graphically expressed the requirements or the 
expected output are a straight line, the tangent 
of which is the production rate or as shown in 
Fig. 2. 
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which should have been manufactured up to 
January 5, 1918, if the goal is to be reached 
on February 9, 1918. Besides that the bar 
diagram requires each time, when the output 
has been increased, a new calculation of the 
output in percentage of the total expected 
output. 

To overcome this difficulty and especially to 
avoid the constant recalculation and redrawing 
of the bars a more efficient graphic method was 
devised. The new method with its new dia- 
gram automatically takes care of the whole 
period in which production is expected. 


Total expected production AB 


Total time 
= av = 270,000 bbls. per week. 


Based on this average uniform production rate 
the total required production at the end of the 


sixth week (February 9, 1918) would be 
270,000 X 6 = 1,620,000 barrels. 


For any time interval the total expected pro- 


duction can be easily deducted from the follow- 
ing proportion (Fig. 2): 
CB: BA=CF: FG, 
FG being z, 
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hence oon) = 33.3 per cent. 
BAXCF 
cer Uo in figures, If furthermore FG is divided into ten equal 
1,620,000 x 2 parts and FG-1 is connected with AB-1, 
om te = 540,000 barrels, and F'G-2 is connected with AB-2, it is easily 


seen that all vertical lines between C and 

which represents the required production of B, for instance X—JX, are also divided into 

the milling division for a two-weeks period. 10 equal parts, and as the magnitude of all 

If now the line AB is divided into 10 equal vertical lines represents production, we can ex- 
parts, then AB/10=10 per cent.; 2X (AB/ press the actual production in two ways: 

10) =20 per cent.; 3X (AB/10) =30 per 1. Production in percentage of total pro- 


cent., etc., of the total expected output. From duction or output at the end of the ex- 
the preceding it is clear that a line drawn piration date (in our case February 9, 
through point G, parallel to BC, (Fig. 2) which 1918), 


intersects with the vertical line AB in H will oy 
express in its total magnitude BH the amount 2. Production in percentage of the total 


of barrels of flour manufactured up to date in production up to any period between the 
per cent., of the total expected production (re- start of production and the expiration 
quirements) or: date. 

2 
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To illustrate that; if for instance the total 
production of a milling division up to Jan- 
uary 12 should be 460,000 barrels instead of 
the expected 540,000 barrels production up to 
January 12, 1918, equals the magnitude of 
460,000 


= 540,000 = 85 per cent. (Fig 2), 


FG 


which is the total actual production up to Jan- 
uary 12 expressed in percentage of the total 
expected production up to that date. The 
other 15 per cent. are a deficit which can only 
be equalized through an accelerated produc- 
tion rate during the rest of the time which is 
available for production. Whereas: 


460,000 


1,620,000 = 28.4 per cent. 


is the production of the milling division ex- 
pressed in per cent. of the total production in 
barrels expected at the expiration date of the 
total time interval in question. Both in- 
stances are easily recognized in the diagram 
and read off on the right-hand scale. The 
left-hand scale in the diagram gives the actual 
number of barrels of flour produced. Through 
this graphical method all the different func- 
tions which are at work during the total pro- 
duction period are easily analyzed and are 
thus made available to the executive for rapid 
information and decision. 

‘In the following one simple case of the de- 
sign of such a diagram (Fig. 3) is given with 
the statistical data. Given: 

Expected Uniform Average Weekly Produc- 
tion Rate: 270,000 barrels. 

Time: 6 weeks. 

Total Expected Production at the End of 
Sixth Week: 1,620,000 barrels. 


ACTUAL PRODUCTION, PER WEEK ENDING 


Actual Production During the Week Cumulative 

Ending in Barrels Barrels 
January 5..... 227,000 227,000 
January 12.... 233,000 460,000 
January 19.... 211,000 671,000 
January 26.... 237,000 908,000 
February 2 ... 231,000 1,139,000 
February 9 ... 246,000 1,385,000 


The actual production line shows that the 
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production during the entire period has been 
about 15 per cent. behind the expected output. 
Suppose, to show the universality of the dia- 
gram, production would have been according 
to the next table: 


Actual Production During the Week Cumulative 
Ending in Barrels Barrels 
January 5 .... 170,000 170,000 
January 12.... 430,000 600,000 


January 19 No production. Strike 600,000 


January 26.... 430,000 1,030,000 
February 2 ... 320,000 1,350,000 
February 9 ... 200,000 1,550,000 


If these facts are plotted (as shown by light 
dotted line) the diagram will give the follow- 
ing analysis: On January 5 only 60 per cent. 
of the expected output was produced. ~ 

On January 12 the production rate was 
above normal and therefore the intersection 
with the “ above normal line” indicates that 10 
per cent. more than expected was produced. 

On January 19 the mills were not in opera- 
tion on account of labor trouble. The parallel 
line indicating no production. 

On January 26 again about 95 per cent. of 
the expected output up to date is produced. 

In this way all actual production phases 
against time and requirements, expected de- 
liveries or needs can be graphically analyzed. 

R. von Hunn 

WASHINGTON, D. C. 


THE SPECIFIC CONDUCTIVITY OF WATER 
EXTRACTS OF WHEAT FLOURi 


THE attention of cereal chemists has long 
been attracted to the development of methods 
for determining the grade of flour and meals. 
As early as 1884 Girard? suggested a procedure 
for estimating the proportion of fibrous struc- 
tures in a cubic millimeter of the material. 
Vidrédi? (1893) called attention to the close 
parallelism between the grade of Hungarian 
wheat flours and the percentage of ash which 


1 Published with the approval of the Director as 
Paper No. 123 Journal Series Minnesota Agricul- 
tural Experiment Station. 

2Girard, A., Ann. d. Chim. et de Phys., 6 ser., 3, 
293, 1884. 

8 Vidrédi, Ztschr. angew. Chem., 1893, 691. 
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they contained. Various other tests have been 

proposed for this purpose, and the most suc- 

cessful may be summarized as follows: 

(a) The percentage of ash. 

(b) The relative proportion of fiber and debris, 
as suggested by Girard? (1884), Buch- 
wald* (1913), and others. 

(c) The content of pentosans, as indicated by 
Koning and Mooj® (1914). 

(d) The relative change in color resulting 
from the addition of water and subse- 
quent exposure to the air, a procedure 
making use of this color change having 
been patented by Hein® (1910). 

(e) The catalase activity, as developed by 
Wender and Lewin’ (1904), Miller® 
(1909), and others, and discussed in a 
paper by the writer® (1918). 

(f) The comparative color of the dry flour, 
particularly after compression on a slab, 
the procedure being commonly known 
as the Pekar test. 

The percentage of acidity, and of the soluble 
proteins and carbohydrates ordinarily dimin- 
ishes with increasing refinement and “ grade” 
of wheat flour. There are many exceptions to 
this rule, however, due to unsoundness of the 
wheat, or decomposition of certain flour consti- 
tuents subsequent to milling, which may re- 
sult in increasing the percentage of one or all 
of these groups of substances. The ash con- 
tent is apparently more generally employed 
for detecting the relative grade of wheat flour 
than any other tests mentioned, with the pos- 
sible exception of color. The latter is ob- 
jectionable as a test because of the difficulty 
of expressing the results numerically. While 
certain instruments have been suggested for 
this purpose their use is not common. 


4Buchwald, J., Ztschr. ges. Getreidew, 5, 50, 
1913. 

5 Koning, C. J., and Mooj, W. C., Jr., Chem. 
Weekblad, 11, 1064-66, 1914. 

6 Hein, G., German Patent 250,413, November 13, 
1910. 

7 Wender, N., and Lewin, D., Oester. Chem. Z., 7, 
173-175, 1904. 

8 Miller, M., Ztschr. ges. Getreidew., 1, 194-200, 
214-222; 238-244, 1909. 

9 Bailey, C. H., Jour. Biol. Chem., 32, 539-545, 
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The almost universal use of the ash content 
in this connection suggested to the author that 
variations in these mineral constituents might 
be accompanied by corresponding variations in 
the electrical conductivity of water extracts 
of the flours. This could be postulated, if 
Swanson’s (1912) suggestion that the principal 
inorganic elements of the ash, potassium and 
phosphorus are present in part in the water 
extract as potassium phosphate is correct. To 
ascertain whether or not such a relation ex- 
isted, a series of flour saniples was collected 
from a Minnesota flour mill, representing 
each of the flour streams. There were five 
break flours, three sizings flours, seven mid- 
dlings flours, two tailings and three low-grade 
flours, in addition to the patent, clear, and 
red-dog flours marketed by the mill. These 
were employed in the conductivity studies be- 
cause they afforded a progressive series from 
the standpoint of grade, with wide differences 
between the extremes. With the assistance of 
Miss Anna Peterson the effect of several va- 
riations in the technique and method were 
studied, and it was observed that the tem- 
perature at which the extraction was con- 
ducted was of greatest significance. The con- 
ductivity of extracts maintained at 40° during 
the period of extraction was materially greater 
than that extracted at 0°. With a certain 
flour these values for « X 10-4 at 30° for ex- 
tracts prepared at 40° and 0° were 4.82 and 
6.00 respectively. The proportion of flour to 
water in the mixture during extraction was of 
importance, and a ratio of 1 part of flour to 
10 parts of water was deemed most satisfactory. 
The treatment of the extract must be uniform 
and there was the least variation in the results 
when the extract was clarified by centrifuging 
for a few minutes, followed by filtration of 
the supernatant liquid. If the suspension of 
flour in water was placed in the conductivity 
cell without first filtering it, the conductivity 
gradually increased as the flour particles set- 
tled out of suspension. The period of ex- 
traction was of less significance than was an- 
ticipated, and 15 minutes’ continuous shaking 
in a thermostat at the desired temperature 
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yielded an extract of practically the same con- 
ductivity as 1 hour’s extraction. 

The method adopted in testing the series 
of flour samples was essentially as follows: 10 
grams of flour were shaken up with 100 c.c. of 
carefully prepared conductivity water in a 
Jena glass flask, and the mixture maintained 
in an ice bath at 0° for one hour. During 
this time the flask was shaken vigorously every 
10 minutes. The contents of the flask were 
then placed in a tube and whirled for about 5 
minutes in a large centrifuge. The superna- 
tant liquid was filtered, returning through the 
filter until clear, and clear filtrate placed at 
once in the conductivity cell. The latter was 
immersed in a water thermostat at 30° and 
brought to temperature. The conductivity 
was determined in the conventional manner, 
the usual and necessary precautions being 
taken to insure accurate results. 

The series of conductivity measurements 
shown in the following table were made with 
the collaboration of Mr. E. H. Doherty. The 
samples have been classified by groups as they 
are known to the miller. If these are rear- 
ranged in order of their ash content it will be 
found that with the exception of one group, 
and a single member of another group, the 
conductivity parallels the ash content. The 
group which presents the exception is the 
break flours, four of the five having lower con- 
ductivity values than would be expected from 
their ash content. The large proportion of 
variation in this group of flours suggests the 
operation of some factor in the break flours 
which does not appear in the other flours. 
The only other variation from the otherwise 
uniform parallelism between the percentage of 
ash and conductivity of the water extract is 
found in the third low grade. The conduc- 
tivity here is lower than would be computed 
from the ash content. The data at hand do 
not indicate the exact reason for these rela- 
tively small deviations. 

The possible value of this test of flour grade 
is indicated by this preliminary investigation. 
The determinations can be made with ease and 
speed when the equipment is assembled, and 
the technique acquired. We propose to carry 
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SPECIFIC CONDUCTIVITY OF FLOUR EXTRACTS AT 30° 


Conductivity Ash, 
Grade of Flour «x X10-4 Per Cent. 
Firat break 6.15 0.41 
Second break ........ 5.69 34 
Third break ......... 5.78 34 
Fourth break ........ 6.83 91 
First sizings ......... 5.25 53 
Second sizings ....... 5.49 .58 
Third sizings ....... 6.91 71 
First middlings ...... 4.61 38 
Second middlings..... 4.51 39 
Third middlings ..... 4.50 
Fourth middlings..... 5.18 44 
Fifth middlings ..... 5.25 53 
Sixth middlings ..... 6.11 62 
Seventh middlings .... 6.30 67 
First tailings ........ 7.71 97 
Second tailings ...... 9.18 1.27 
First low grade ..... 6.72 .79 
Second low grade .... 7.59 93 
Third low grade ..... 7.53 1.07 


the study farther when research of this char- 
acter can properly be resumed. In the in- 
terval it seemed advisable to present these 
findings, that they may be applied if the 
method proves to be as well suited to this pur- 
pose as appears at this time. 
C. H. Baiwey 
DIVISION OF AGRICULTURAL BIOCHEMISTRY, 
UNIVERSITY Farm, St. Pavun, MINN. 


THE NORTH CAROLINA ACADEMY OF 
SCIENCE 

Tue North Carolina Academy of Science held its 
seventeenth annual meeting at the State Normal 
College, Greensboro, on Friday and Saturday, 
April 26 and 27, 1918. The executive committee 
met at 2:10 p.m. on Friday and passed on the 
business matters of the academy. The reading of 
papers was begun at 2:45 P.M. and continued 
until 5 p.M., when adjournment was had. At night 
owing to the absence of President W. A. Withers, 
due to serious illness in his family, the presidential 
address on ‘‘Gossypol’’ had to be omitted. How- 
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ever, Professor W. C. Coker gave two papers with 
lantern-slide illustrations—‘‘ Azalea atlantica and 
variety’’ and ‘‘A visit to Smith’s Island.’’ 
Smith’s Island is situated at the mouth of the 
Cape Fear River and is of especial interest be- 
cause.it is the northern limit of various subtropical 
forms, particularly the palmetto palm. The acad- 
emy then adjourned to another building where it 
was tendered a reception by the faculty of the 
college and the senior students in the science and 
home economics courses. 

The academy met in annual business session at 
9:10 Saturday morning. The minutes of the last 
meeting were read and approved, as were the re- 
ports of the Secretary-Treasurer and various com- 
mittees, especially that on the teaching of science 
committee was continued for another year. The 
membership on January 1, 1917, was reported to be 
in the high schools of North Carolina. This latter 
88. During the year 13 members were lost by 
resignation, removal from the state, and other 
causes, and ten new members were elected, bring- 
ing the membership on January 1, 1918, to 85. 
Five new members were elected at this meeting. 
An invitation from Trinity College, Durham, for 
the academy to be its guest at the next annual 
meeting was accepted. 

The following officers were elected for 1918-19: 

President—E. W. Gudger, State Normal College, 
Greensboro. 

Vice-president—H. B. Arbuckle, Davidson Col- 
lege, Davidson. 

Secretary-Treasurer—Bert Cunningham, Trin- 
ity College, Durham. 

Additional Members Executive Committee— 
George W. Lay, St. Mary’s School, Raleigh; Miss 
Gertrude Mendenhall, State Normal College, 
Greensboro; J. J. Wolfe, Trinity College, Durham. 

At the close of the business meeting, President 
Foust, of the college, informally welcomed the 
academy to the college. Next a joint meeting was 
had of the academy and the North Carolina Sec- 
tion of the American Chemical Society, at which 
the chemical papers of general interest from the 
chemists’ program were read. Following this, each 
organization went into separate session. Adjourn- 
ment was had at 12:50 and the visiting scientists 
as guests of the college were entertained at lunch- 
eon in the college dining hall. Reconvening at 2 
P.M., the reading of papers was concluded at 2:30, 
at which time the academy adjourned. 

The effects of the war on the academy were 


plainly to be seen in the smaller number of papers 


than usual presented, and in the large number of 
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resignations sent in or pending due to service in 
the army. Out of a total enrollment on January 1, 
1918, of 85, 9, or over 10 per cent., are in the war, 
and others, particularly chemists, have gone north 
to engage in war work. However, there was an 
attendance of 24, and the meeting was a very en- 
thusiastic and thoroughly enjoyable one. The 
smaller number of papers made possible the con- 
siderable discussion which followed the reading of 
nearly every one. The following papers were pre- 
sented, numbers 4, 7, 12 and 20 of which will ap- 
pear in the current issue of the Journal of the 
Elisha Mitchell Scientific Society. 


The war work of American physicists: C. W. Ep- 
WARDS. (Read by the Secretary.) 

Some important but largely neglected scientific 
facts: GzorGe W. Lay. 

Symptoms of disease in plants: F. A. WoLFE. 

The sun’s eclipse, June 8, 1918: question: Joun F. 
LANNEAU. 

Entrance requirements in science at the State Nor- 
mal College: E. W. GupGEr. 

Extension of the range of Prunus wmbellata into 
North Carolina: J. 8. Hotmes. 

Eliminations from and additions to the list of 
North Carolina reptiles and amphibians: C., S. 
BrIMLEY. (Read by the Secretary.) 

Azalea atlantica and variety: W. C. Coxsr. 

Notes on the magnetic compass: T. F. HicKErson. 

Variation within the individual sponge towards 
types of structure characteristic of other species 
and genera; H. V. WILson. 

New or interesting North Carolina fun, H. C. 
BEARDSLEE. 

Herpetological fauna of North Carolina compared 
with that of Virginia: C. 8. Brimiry. (Read by 
the Secretary.) 

Further occurrence of cross conjugation in Spiro- 
gyra: Bert CUNNINGHAM. (Lantern.) 

A visit to Smith’s Island: W. C. Coker. (Lan- 
tern.) 

Some methods and results of a plankton imestiga- 
tion of Chesapeake Bay: J. J. WoLFE and BrErt 
CUNNINGHAM. (Lantern.) 

Mineral fertilizers; their mode of occurrence and — 
distribution in North Carolina: CouLuLieR Coss. 

Notes on buds: E. W. GupGrEr. 

Recent changes in Currituck Sound: Couturier Coss. 

The return shock due to lightning: ANDREW H. 
PATTERSON. 

Report of investigations on the cause of death of 
matured chicks in shell in artificial incubation: 
H. B. ARBUCKLE. E. W. GupGER, 

Secretary 
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APPLIED EBUGENICS 


By PAUL POPENOE, Capt., Sanitary Corps, U. S. R., formerly editor of the 
Journal of Heredity, Washington, D. C., and ROSWELL HILL JOHNSON, 
Professor of Geology in the University of Pittsburgh. In Press. 
Without minimizing the importance of the biological founda- 
tion of eugenics the authors of this work think it desirable that 
the means of sociologically applying the biological principles 
should be more carefully studied. This book contains, as a 
consequence, only a summary explanation of the mechanism 
of inheritance. Emphasis has been laid on the practical 
means by which society may encourage the reproduction of su- 
perior persons and discourage that of inferiors. The first six 
chapters, strictly biological, are thoroughly sound and well 
done. The remaining fourteen chapters on eugenics present 
a more comprehensive development of eugenic ideas than any 


book which has yet appeared. 
THE HUMAN SKELETON 


A Description and an Interpretation. By HERBERT EUGENE WALTER, 
Ph.D., Associate Professor of Biology in Brown University In Press. 
“Since the skeleton is an essential part of the bodily machine, 
which one must use every day as long as he lives, success in 
living depends fundamentally upon its competent and skillful 
control. Naturally the physician and surgeon, as well as 
the nurse and biologist, are expected to take a professional 
interest in the human mechanism, since it is a part of their 
day’s work, but too often the layman seems, subconsciously 
at least, to regard a consideration of this subject as something 


rather impertinent and delicate.” In this book the author 


tries to make plain that ‘the human skeleton is actually a 
very wonderful and animated piece of architecture, full of 
beauty and inspiration for one who looks upon it with a see- 
ing eye ad considers its age-long evolution with a compre- 
hending and sympathetic mind.’ A feature of the book is 
in its illustrations, many of which are original and most of 
the others redrawn from standard works. 


THE MACMILLAN COMPANY 
Publishers NEW YORK 
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PLEASE USE 


ORIGINAL CASE QUANTITIES 


(OR EVEN MULTIPLES THEREOF) 


ON YOUR ORDERS FOR 


PYREX 
FLASKS AND BEAKERS 


THIS COOPERATION ON YOUR PART 


SAVES 
MONEY—10% of purchase price 


TIME—Delay in shipment due to repacking 
LABOR—Urgently needed for other work 
BREAKAGE—Always involved in rehandling 
TRANSPORTATION— One shipment instead of several 


Pyrex Flasks and Beakers are packed in corrugated 
paper wrappers, in standard packages of uniform contents 
and of a weight and shape convenient for handling and 
storage. 


SCIENTISTS, PURCHASING AGENTS, ETC., CAN 
ee RENDER A DEFINITE NATIONAL SERVICE UNDER 
5 PRESENT CONDITIONS BY A LITTLE THOUGHTFUL 
COOPERATION IN THIS IMPORTANT MATTER. 


.. Our Supplement No. 29, sent upon request, gives contents 
of original factory case for each vessel 


ARTHUR H. THOMAS COMPANY 


IMPORTERS - DEALERS - EXPORTERS 


LABORATORY APPARATUS AND REAGENTS 


WEST WASHINGTON SQUARE PHILADELPHIA, U. S&S. A. 


— : 
: 
a 
~ 
: 
4 
4 
a 
| 
sis 
farts” 
x 
& 
+ 


SCIENCE—ADVERTISEMENTS iil 


Cornell University 
Medical College 


IN THE CITY OF NEW YORK 


SESSION BEGINS IN 
SEPTEMBER 


THE DEAN 
Cornell University Medical College 


(Department B) 
First Ave. & 28th St. New York City 


Washington University 
School of Medicine 


REQUIREMENTS FOR ADMISSION 
Candidates for entrance are required to have completed at 
least two full years of college work which must include English, 
German, and instruction with laboratory work in Physics, 
Chemistry and Biology. 


INSTRUCTION 
Instruction begins on the last Thursday in September and 
ends on the second Thursday in June, Clinical instruction is 
given in the Barnes Hespital and the St. Leuis Children’s Hos- 
pital, affiliated with the medical school, the St. Louis City Hos- 
pital, and in the Washington University Dispensaiy. 


COURSES LEADING TO ACADEMIC 


DEGREES 
Students whe have taken their premedical work in Wash- 
ington University, are eligible for the degree of B.S. upon the 
cempletien of the first two years of medical work. 
Students in Washington University may pursue study in 
=~ —e medical sciences leading to the degree of A.M. 
an 


TUITION 


The tuition fee for undergraduate medical students is $200 
perannum. Women are admitted. 

The catalogue of the Medical School and other information 
may be obtained by application to the Dean. 


Euclid Avenue and Kinishighway St. Louis 


Johns Hopkins University 


Medical School 


The Medical School is an Integral Part of the University and 
isin close Affiliation with the Johns Hopkins Hospital 


ADMISSION 


Candidates for admissien must be graduates of approved 
¢olleges or scientific schools with at least one year’s instruction, 
ineiuding laboratory work, in physics, chemistry, and biology 
and with evidence of a g knowledge of French an 
German. 

Each class is limited to 90 students, men and women being 
admitted on the same terms. Except in unusual circumstances, 
jor admission will not be considered after July Ist. 

rf vacancies occur, students from other institutions desiring 
advanced standing may be admitted to the second or third year, 
provided they fulfili all ef our requirements and present ex- 
ceptiona) qualifications. 


INSTRUCTION 


The academic year begins the first Tuesday in October and 
closes the second Tuesday in June. The course of instruction 
occupies four years, and especial emphasis is laid upon prac- 
tica’ work in the laboratories, in the wards of the Hospital and 
in tne Dispensary. 


TUITION 
The charge for tuition is $250 per annum, payable in three 
instalments. There areno extra See except for. camel of micro- 
scope, certain expensive supplies, and laboratory breakage. 
Summer Work for Gradautes in Medicine 
Owing te war conditions the Sunmmer Courses im Medicine 
Surgery and various will met be given this year. 


The annua! announcement, application blanks, and circular 
describing graduate courses may be obtained by addressing the 


Dean of the Johns Hopkins Medical School 


Tulane University of Louisiana 


COLLEGE OF MEDICINE 
(Established in 1834) 


School of Medicine— 

After January 1, 1918, all students entering the 
Freshman Class will be required to present credits 
for two years of college work, which must include 
Biology, Chemistry and Physics, with their labora- 
tories, and one year in German or French. 


Graduate School of Medicine— 

A school for physicians desiring practical clinical 
opportunities, review, laboratory technic or cada- 
veric work in surgery or gynecology. Excellent 
facilities offered in all special branches. 


School of Pharmacy— 
Admission: Three years of high school work, or 
12 units. Two years for Ph.G. degree. Three 
years for Ph.C. degree. 
School of Dentistry— 
Admission: Four years of high school work, with 
15 units. Thorough, practical, as well as compre- 
hensive technical training in dentistry. 


Women admitted to all Schools on the same terms 
as men. 


For catalogs and all other information, address 
TULANE COLLEGE OF MEDICINE 


Washington and Monument S?-- BALTIMORE, MD. 


P. O. Box 770, New Orleans, La. 
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1766 School of Medicine of the University of Pennsylvania 1218 


The One Hundred Fifty-third Annual Session of this institution will open September 27, 1918, and continue 
until June 18, 1919. 


The First and Second Year Classes are limited to 100 students; during the period of the war this limitation 

will not be strictly enforced. ye me Beyer BE ae should be in the hands of the Dean before July Ist. 
REQUIREMENTS FOR ADMISSION: Candidates must have successfully completed the work for the 
and Sophomore Classes in colleges recognised by this University, which must include at least one year of 

college work in Physics, General Biology or Zoology and Chemistry (Qualitative Analysis is required ; Organi Che 

is recommended, and in 1919 will be required), together with appropriate laboratory exercises in each of these subjecta, 

and either French or German of more elementery grade. For detailed information send for catalogue. 
UNDERGRADUATE COURSE: The course of instruction extends over four annual sessions, the work so graded 
that the first and second years are | ly occupied by the fundamental medicalsubjects. The third and fourth years are 
largely devoted to the practical bran prominence being given to clinical instruction, and the classes sub-divided into 
small groups so that the individual students are brought into particularly close and nal relations with the instructors 
and with the patients at the bedside and in the operating room. After uation further hospital work is un- 
dertaken by the members of the class; and more than 90 per cent. attain by competitive examination or by appoint- 
ment positions as i nternes in ay a in this city or elsewhere. The Pennsylvania Bureau of Medical Edueation and 

POST : Any graduate a baccalaureate degree work in Anatomy, 
iological-Che. Bactoroloey, Pathology, Pharmacolog,’, Research Medicine and Menta! Diseases 


open i 
ical School. The subjects comprehended in the course are: Bacteriology, Medical Protosoo and sey = ee Meta- 
soan Parasitology Chemistry, Ganitary E i 8ch Inspec- 


suitable ee gel qualifications. For details address Director of Labora of Hygiene. 

(3) m the opening of each term to about February 1 courses in Tropical Medicine are open to graduates in Medi- 

comprehending instruction in Medical Clima’ and Geography, Hygiene of ios and of Ships, Tropical 

cine, Bacteriology, Protozoology, Entomology, Helminthology, and General Zoology, Pathology, 
Eye Diseases, and Surgery of Treplen! ections. 

(4) During the academic sesaion specia to af the, ave 
uates of this or other schools of Medicine, both in the clinical subjects and in laboratory studies. e excellent 
hospita I facilities off by the University Hospital, the neighboring Philadelphia General Hospital and other institu- 
tions with which the members of the staff of i nstruction are connected, guarantee exceptional opportunities for clinica! 


observation. 
TION FEE a 
shay : Undergraduate study, $200 annually ; fees for special courses on application. For detailed infor- 
DEAN OF SCHOOL OF MEDICINE 
University of Pennsylvania _ Philadelphia, Pa. J 
Syracuse University College of Medicine 
Uni ' f Al b ia Entrance Two years of a recognized course in arts 
ver SI 0 a d or in science in a registered college or 
Requirements School Selence,, which mast 
, an 
ici Six woven com on 
Mobile, Alabama Th 
e First Two are spent in mastering laboratory 
Entrance Requirements Years fundamental 
The satisfactory completion of two years 
of study, in an institution of collegiate grade, The Third Year 
to include Biology, Chemistry, Physics, and a Course to diagnosis and to therapeutics. In this 
reading knowledge of French or German. In ear the semastic courses dhe Medicine, 
addition to four year High School diploma. — — , 
Combined Course The Fourth the fear elecks 
The Combined Course which is now Year Course in 
University in physical, examination jad, the laborsto 
its ical Department gives to the student examinations, arrives at 8 4 
recommended to all intending students. ef autopsy he follows the specimen and 

The equipment of the schoolis complete. eno 

The clinical facilities ample. Eight full time controlled by the University, one 
teach hospital and the mupicipal 
eachers. 

For catalog and any desired information, College 
su 

Tucker H. Frazer, M.D., Dean 

in 
School of Medicine period of ix weeks daving June and July Wil 
MOBILE, ALA. Address the Secretary of the College, 
307 Orange Street SYRACUSE, N. Y, 


| 
of the University. For information address Dean of Graduate School, f of Pennsylvania q 
. (2) Courses in Public Hygiene (inaugurated in 1906) leading to diploma (Doctor of Public Hygiene, Dr. P.H.), are | 
The ourse extends over one academi pg Snearial « i eonreas maw he an hw enw one 
7 
ary 
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University of Georgia 


MEDICAL DEPARTMENT 
Augusta, Georgia 


ENTRANCE REQUIREMENTS 


The successful completion of at least two years of work 
including English, Physics, Chemistry, and Biology in 
an approved college. This in addition to four years of 
high school. 

INSTRUCTION 


The course of instruction occupies four years, begin- 
ning the second week in September and ending the first 
week in June. The first two years are devoted to the 
fundamental sciences, and the third and fourth to 
practical clinic instruction in medicine and surgery. 
All the organized medical and surgical charities of the 
city of Augusta and Richmond County, including the 
hospitals, are under the entire control of the Board of 
Trustees of the University. This agreement affords a 
large number and variety of patients which are used in 
the clinical teaching. Especial emphasis is laid upon 
practical work both in the laboratory and clinical de- 
partments. 


TUITION 


The charge for tuition is $150.00 a year except for 
residents of the State of Georgia, to whom tuition is 
free. For further information and catalogue address 


The Medical Department, University of Georgia 


AUGUSTA, GEORGIA 


WESTERN RESERVE UNIVERSITY 
SCHOOL OF MEDICINE 


ONLY MEDICAL SCHOOL IN 
THE CITY OF CLEVELAND 


§ Admits only college degree men and seniors in 
absentia. 


{ Excellent Jaboratories and facilities for research 
and advanced work. 


{ Large clinical material. Sole medical control of 
Lakeside, City and Charity Hospitals. Clinical 
Clerk Services with individual instruction. 


{ Wide choice of hospital appointments for all 
graduates. 

{ Fifth optional year leading to A.M. in Medicine. 
{ Vacation courses facilitating transfer of advanced 
students. 

GSession opens Sept. 26,1918; closesJune 12, 1919 
Tuition, $150.00. 


For catalogue, infermation and application 
blanks, address 


THE REGISTRAR, 1353 East 9th St., Cleveland 


Rush Medical College 


IN AFFILIATION WITH 


The University of Chicago 


Curriculum.—The fundamental branches (Anatomy, Physiol- 
ogy, Bacteriology, etc.) are taught in the Departments of 
Science at the Hull Biological Laboratories, University of 
Chicago. The courses of the three clinical years are given 
in Rush Medical College and in the Presbyterian, the 
Cook County, The Children’s Memorial, the Hospital for 
Destitute Crippled Children, and other hospitals. 

Classes Limited.—The number of students admitted to each 
classis limited. Applications for admission next Autumn 
quarter should be made now. 

ital Year.—The Fif th Year, consisting of service as an 
interne under supervision in an approved hospital, or of 
advanced work in one of the departments is prerequisite 
for graduation for students entering the summer quarter, 
1914, or thereafter. 

er Quarter.—The college year is divided into four 

qeeeiers. three of which constitute an annual session. 

he summer quarter, in the climate of Chicago is advan- 
tageous for work. 

ve System.—A considerable freedom of choice of courses 
and instructors is open to the student. 

Graduate Courses.—Advanced and research courses are 
offered in all departments. Students by attending summer 
quarters and prolonged their residence at the University 
of Chicago in advanced work may secure the degree of 
A.M., 8.M., or Ph.D., from the University. 

Prize Scholarship.—Six prize scholarships—three in the first 
= Eve be an — in_ the last two (clinical) years—are 
awarde college graduates for ying orig- 
inal research. 


The Spring quarter commences Apri! 1, 1918 


TUITION—$60.00 per quarter, no laboratory fees. 
Complete and detailed information may be secured by addressing 


THE MEDICAL DEAN 
CHICAGO, ILL 


The University of Chicago, 


The Graduate School 
of the University of Minnesota 


offers 


Graduate Instruction in 


Medicine on a University Basis 


In The Medical School of the University and in 
The Mayo Foundation for Medical 
Education and Research 


Fellowships with living stipends. Desirable op- 
portunity for military ineligibles. 

For details as to requirements for admission, 
residence, etc., address 


The Dean of the Graduate School 


University of Minnesota 
Minneapolis, Minn. 


The Mayo Foundation for Medical 
Education and Research 
Rochester, Minn. 
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SCIENCE 


4A WEEKLY JOURNAL DEVOTED TO THE AD. 
VANCEMENT OF SCIENCE 
Entered in the post-office at Lancaster, Pa., as second-class matter 


PUBLISHED EVERY FRIDAY BY 


THE SCIENCE PRESS 


Lancaster, Pa. Sub-Station 84: New York Garrison, N.Y, 


OPTIC PROJECTION 


Principles, installation and use of the Mage Lantern, Opaque |. 


Lantern, Projection Microscope and Moving Picture Machine; 
700 pages, 400 figs. By Simon Henry Gacs, B3S., and 
Henri Gace, Pa.D. Postpaid, $3.00. 

THE COMSTOCK PUBLISHING CO.,Ithaca,N Y. 


Memoirs of the Wistar Institute of Anatomy and 
Biology. No. 6, 1915 


THE RAT 


Data and Reference Tables. 278 Pages. 89 Tables. 
Bibliography. 
Compiled and Edited by HENRY H. DONALDSON. 


Postpaid $3.00. 
Philadelphia, Pa. 


The Wistar Institute 


PHOTOMICROGRAPH Y 


High and low power for illustrating books, research 
papers, manufacturing processes, comparison of ma- 
terials, scientific lectures, advertising, etc. 

Lantern and microscopic slides to“order 


PHILIP O. GRAVELLE 
Scientific Applications ef Photography 
114 ProspectStreet South Orange, N. J. 


WHITE MICE FOR 
SALE 


All ages. Immediate shipment. 


The Laboratory Animal Supply Co. 
Croton Lake, N. Y. 


3 Philadelphia House for Sale 


In West Philadelphia, near the 
University of Pennsylvania, stone 
house on corner, 30 ft. front, four- 
teen rooms and two baths. Price, 
$14,000. Apply to Wm. H. W. 
Quick & Bro., Inc., 8 South 
Fortieth St., Philadelphia, Pa. 


JULIEN’S POWER AND FOOT LATHES 
Use of Geologists, Mineralogists, Petrographers, Met- 
allurgists, Mining Engineers, in SLICING and POL- 
ISHING all hard substances, rocks, etc., and in prepe- 
tation of MICROSCOPIC THIN SECTIONS. 


GUSTAVUS D. JULIEN 
8 Webster Terrace NEW ROCHELLE, N. Y. 


School of Hygiene and 
Public Health 


OF THE 


Johns Hopkins University 


The establishment of a School of Hygiene and 
Public Health is announced by the Johns 
Hopkins University. Instruction will begin 
with the opening of the academic session 
October 1, 1918. Men and women students 
will be admitted on the same terms. Courses 
have beem arranged leading to the degrees of 
Bachelor of Science in Hygiene, Doctor of 
Science in Hygiene and Doctor of Public 
Health. A circular describing these courses 
and giving other information will be sent on 
application to the Directer of the Scheol of 
Hygiene and Public Health, care of the 
Johns Hopkins Medical School, Washing- 
ton and Monument Streets, Baltimore, 
Maryland. 


COMPTON QUADRANT 
ELECTROMETER 


Described in Circular No, 6 
PYROLECTRIC INSTRUMENT CO. 
Pyrometric and Electrical Preciston Instruments 


148 East State Street Trenton, N, J. 
E, F. Northrup, President and Technical Adviser 
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JAMES G. BIDDLE 


1211-13 ARCH STREET 
PHILADELPHIA 


Langmuir Condensation Pump 


The illustration shows a Langmuir pump, connected to a two-stage primary oil pump—which is op- 
erated by a } HP motor ; all three parts of the outfit being assembled together on one base. , 


Dr. Irving Langmuir (of the 
General Electric Co.) has de- 
veloped an exceedingly inter- 
esting and valuable high-speed 
high-vacuum pump, and by 
special! agreement with the 
makers, we are acting as sole 
distributors, for laboratory 
purposes. 

With this pump pressure as 
low as 10-5 bar have been ob- 
tained ; and there is little 
doubt that very much lower 
pressures 6an be produced, by 
cooling the bulb to be ex- 
hausted, in liquid air, so as 
to decrease the rate at which 
gases escape from the walls. 


Some type of primary pump 
must be used ; capable of de- 
veloping a vacuum not less 
than 0.1-0.15 mm.of mercury. 


If interested, write for copy of illustrated 
Bulletin 881, issued November, 1917 ; 
and also copy of paper by Dr. Langmuir. 


SCHOOL AND SOCIETY 


A Weekly Journal covering the field of Education in relation to the 
problems of American democracy 


Two new journals, the Schoo, JourNnau and the 
Treacuers’ MaGazinz, have been consolidated with 
SCHOOL AND SOCIETY. These have both been 
important publications in the educational field, the 
first having been founded in 1874, and the second in 
1878. At one time the first attained a circulation of 
50,000, and the second of 125,000. Perhaps one reason 
for the union with SCHOOL AND SOCIETY is indi- 
cated by the result of a postal-card referendum as to 
the five best educational journals for public libraries 
recently taken among all members of the National 
Society of College Teachers of Education, and the 
National Society for the Study of Education. Of 253 
who replied, 221 recommended SCHOOL AND 
SOCIETY as one of the list, and the next most popu- 
lar journal, the ScHoot Review, received only 179 
votes.—The N. Y. Evening Post, October 5, 1917. 


anv Society, edited by J. McKeen Cattell, 
is the best journal of education we have. Not only is 
it good in content, it is also admirable in form. We 
planned this Volume I., No. 1, to follow its general 
style precisely.—Editorial note in the first number of 
The Museum, [May, 1917], edited by John Cotton 
Dana, director of the Newark Public Library. 


SATURDAY, JUNE 15, 1918 


Further Consideration of Prussia and Our Schools: Paul Mon- 
roe. 


State Normal Schools and the War: J. C. Brown. 


Educational Events: 
Free Medical Clinic devoted to the Care of Defective Speech ; 
Library Schools and Library Workers; A Pennsylvania 
“Duplicate School’ ; Increase of Teachers’ Salaries at Cin- 
cinnati. 


Educational Notes and News. 


Discussion and Correspondence: 
War Work for High Schools: Frederick S. Breed. 


Quotations: 
Modern Languages and “Modern Studies.” 


The Carnegie Foundation for the Advancement of Teaching. 


Educational Research and Statistics: 
The Coefficient Marking System: Roswell H. Johnson. The 
Salaries of Teachers and the Cost of Living. 


THE SCIENCE PRESS 


LANCASTER, PA. 


NEW YORK CITY: SUB-STATION 84 


GARRISON, N. Y. 
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THE BROOKS INDUCTOMETER 


In the Brooks’ Inductometer is offered 
a compact form of variable inductance, 
with a self inductance eof 5 to 50 milli- 


henrys, possessing the following advan- 
tages: 


1. A fair degree of astaticism, which 
tends to eliminate errors due to stray 
field effects. 


2. It is less expensive and at the 
same time fully as accurate as the Ayrton- 
Perry instrument. 

3. It occupies less space than the 
Aryton-Perry form. 

The instrument has a very nearly uniform scale, obtained by properly proportioning the coils. 
It may be used as a mutual inductance. 


It has a good ratio of maximum to minimum inductance ohow 9 to 1) and also has as high 
a time constant as is consistent with good design and moderate-size 


The instrument is fully described in Bulletin No. 152, will be cont 


THE LEEDS 8 NORTHRUP CO. 


ELECTRICAL MEASURING INSTRUMENTS ) 
4921 STENTON AVENUE PHILADELPHIA 


THE PALO ABSORBER 


(PATENTED) 


Prevents tarnishing and corrosion of Scientific 
Instruments. 


Keeps the air within Instrument Cases dry 
and pure. 


Ornate, simple and practicable. Supplied 
with efficient absorbing agents. a 


Made in three sizes for 


BALANCES, STATIC MACHINES, 
SCIENTIFIC, DENTAL and 
SURGICAL INSTRUMENTS 
and APPARATUS CASES 


comPANy 
Laboratory, Supplies and Chemicals 
90-94 Maiden Lane NEW YORK 
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